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EVERY FRIDAY 
ONE SHILLING 


an 
ASTRONAUTICS 


wherever 


There can be an AVRO 748 


aircraft designed from the outset 
on fully fail-safe principles. 


This aircraft is ideally suited to 
operate from high altitude airfields 
and in high temperature conditions. 


2,520 feet Take Off at maximum all 
up weight of 33,000 Ibs., even on 
semi-prepared services. 


Powered by two Rolls-Royce Dart 
Engines. Extremely economical 
operating costs. 


HAWKER SIDDELEY AVIATION 22 Duke Street, St. James's, London, S.W.1. 
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Following upon experience gained with Aeroweb in the Viscount, 
Vickers-Armstrongs have used this metal honeycomb in many 
parts of the Vanguard, including the elevators. 

In numerous applications, especially for low and medium 
structural loading intensities, a metal honeycomb sandwich 
gives the best possible strength and stiffness in relation to weight, 
besides ensuring exceptionally smooth surfaces and remarkable 
constructional simplicity. 


CIBA (A.R.L.) Ltd. have 
over 20 years’ experience 
of honeycomb structures 
for aircraft, and the know- 
ledge thus gained is at the 
disposal of designers and 
production engineers. 


Aeroweb 


Aeroweb is a registered trade nome 


CIBA (A.R.L.) LIMITED 
Duxford, Cambridge. Telephone: Sawston 2121 
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This K R-104 high energy igniter is 
fully approved by the British Air 
Registration Board and Rolls-Royce 
Ltd. for use on all marks of Dart 
engines. During receni erhaustive 
laboratory tests, the K R-104 life 
hours were proved to be three times 
higher than previous types’. 
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Smiths 
are in 
the picture 


For this Dart R.Da.11 engine, as for all Dart 
engines, Rolls-Royce approve Smiths long 
life K.L.G. igniters. Smiths also supply the 
complete tailor-made Dart thermocouple 
harness besides such items as Oil Pressure 
Transmitters and Indicators, Engine Speed 
Generators and Indicators, Fuel Pressure 
Switches and a host of associated engine 
instrumentation. 

In aviation, Smiths—a name with a world 
of meaning — means one organisation 
superbly equipped and backed by extensive 
design, research and engineering facilities. 
One contact to solve all your instrumenta- 
tion problems whether they are engine, 
navigation, fuel measurement or flight 
control. If it’s instrumentation, Smiths can 


put youin the picture. 
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AVIATION DIVISION 


KEL" “Se. WEMBLEY PARK DRIVE, WEMBLEY, MIDDX. Telephone WEMBLEY 8888, Telegrams AIRSPEED, WEMBLEY. Teler : 
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THE BIG JET FOR EUROPE 


IN SERVICE THIS SUMMER TO- 

ATHENS -. BEIRUT - COPENHAGEN - FRANKFURT . ISTANBUL 
MALTA - MOSCOW . MUNICH - NICE - NICOSIA - OSLO . ROME 
STOCKHOLM .- TEL-AVIV - WARSAW . ZURICH 
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Manufacturer of anti-tank missiles 


55.10 2018,.RUE BERANGER 
{ CHATILLON « BAGNEUX 
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Auxiliary Gas Turbines becoming a 
prime power source for industry 


Helmut Schelp, chief engineer, AiResearch Manufacturing Division of 


ranging in size from 30 to 850 hp. Clockwise from the top: GTC 85-28 


Arizona, Phoenix, surrounded by typical gas turbines now in p ion GTC GTP 70-6 GTP 30-1 GTP 70-10 + GTU 85-2. 


AiResearch Gas Turbine Engines, 
the most widely used power source for 
the starting, air conditioning, cooling and 
heating of jet aircraft, now are becoming 
a prime power source for industry. 
Easier to maintain because of few 
moving parts, these lightweight gas 
turbine engines develop more horse- 
power per pound of weight and size than 
any other engine. Achieving 
their greatest efficiency 


OTHER DIVISIONS AND SUBSIDIARIES: AIRESEARCH INDUSTRIAL © AIRESEARCH AVIATION SERVICE © GARRETT SUPPLY © AIR CRUISERS 


at maximum speeds, they run on almost 
any fuel and start immediately in any 
weather. 

Present prime power applications of 
AiResearch gas turbines for industry: 
earthmoving equipment; small inde- 
pendent generator plants; marine use; 
helicopters and small conventional air- 
craft ; emergency power plants; air con- 

ditioning, heating and refrigeration ; 
atomic energy (closed cycle gas 


turbine with atomic energy heat source). 

First to design and develop a success- 
ful small gas turbine engine, Garrett is 
the world’s largest manufacturer of 
lightweight turbomachinery — having 
delivered more than 200,000 units, 
including 9000 gas turbines of all types 
ranging from 30 to 850 hp. For further 
information, write to The Garrett Cor- 
poration, 26 Rue de la Confederation, 
Geneva, Switzerland. 


AiResearch Manufacturing Divisions 


LOS ANGELES 45, CALIFORNIA @ PHOENIX, ARIZONA 


AIRSUPPLY-AERO ENGINEERING © GARRETT MANUFACTURING LIMITED © C.W.MARWEDEL © GARRETT INTERNATIONAL 
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Tough, flexible, seamless, all-metal PLESSIFLEX is the most thoroughly 
reliable means of conveying fuels and chemicals— whether they are gases 


or liquids, very hot or very cold, corrosive or inflammable— from one place 


to another. And this point is overwhelmingly endorsed by engineers in 


the aeronautical, nuclear, marine and chemical industries. 


At pulsing pressures, at high pressures or under vacuum conditions, 
PLESSIFLEX provides the vital link between those parts in your 


installations which are subject to continual relative movement. 


‘ The basic components of PLESSIFLEX are the result of continuous 
A & development and testing, in consequence of which the complete hose units 
g are unrivalled in their high quality. Offered in a range of sizes from 
° }” to 24” bore, and in almost any metal you care to name, PLESSIFLEX 
4 may be tailored to your particular requirements. 
3 Suitably braided for stability, the tube itself is made from material that 
7 z has been subjected to rigorous pre-process analysis —everything in fact 
fy q about this versatile, incredibly robust product is shaped to the ends of 


higher performance and greater safety in fields where such requirements 


are essential. 


| Our engineers are waiting to show you how [i PLESSIFLEX | 


Regd. Trade Mark 


can solve your piping problems 


POWER AUXILIARIES LIMITED - Kembrey Street - Swindon - Wilts - Tel: Swindon 6211 


Overseas Sales Organisation—Plessey International Limited, Ilford, Essex Tel: Ilford 3040 
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last... 


an effective one piece 
double acting seal 


Specially designed for double acting cylinders—the 
new “ Hallprene ’ Patent Double Acting Fluid Seal. 


Improves sealing 


Prevents the possible 
formation of fluid traps 


Reduces costs 
Simplifies piston design 
One seal replaces two 


++ 


The new “ Halliprene double acting seal 

has been developed from the highly \. 
successful “ Haliprene” Patent Fluid 
Seal—the most efficient seal for single 

acting applications. 


PATENT DOUBLE ACTING FLUID SEAL 
(Patents applied for) 
& MALL 
WILSON PLACE, EAST KILBRIDE, GLASGOW FHA II, 
Tel: East Kilbride 2058i Oldfield Works, Hampton, Middlesex Telephone: Molesey 2180 


P4095 


SRM 


COMPRESSORS 


Now in service in the following applications: 
AIRBORNE: 

cabin compressors; refrigerant pumps 
G.S. EQUIPMENT: 

Air conditioning trolleys; Static air 
conditioning installations 

FEATURES: 


High overall efficiency; Pressure ratio 
up to 10:1; Surge free; Compact 


SIR GEORGE GODFREY & PARTNERS LTD. 


Hanworth, Middlesex - Henley, Oxfordshire 
ASSOCIATED COMPANIES IN: MONTREAL, MELBOURNE AND JOHANNESBURG 


SiR GEORGE GODFRET & PaRTMERS LTO 
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NATURAL SURVIVAL CRF SERIES 10 


te # yclocosmia Truncata TURNS HIS BACK ON ENEMIES 


All trapdoor spiders have two lines of defence grouped forward and body sliced off and equipped 7 
| poison fangs and strategic withdrawal into their rearwards with a tough, leathery cuirass. . 
shaft sunk into the ground. Over this shaft is Fitting the bottom of his shaft like a cork in a bottle, 
i constructed a hinged lid, or trapdoor. But one North Cyclo now presents an armoured rear end to the foe. 
American species, being much sought-after protein 7 
of the hunting wasps and larger spiders with bigger Survival, within the sphere of R.F.D.’s activities, is related 
bites, saw their funk-holes breached with a regularity to the special safety of aircrews and their passengers. The 
that bode ill for the family survival. Nature was majority of the aircraft of the world’s leading airlines and fa 
/ petitioned for special protection and time saw this air forces are equipped with R.F.D. inflatable life-saving — a 
} spider remodelled into a curious shape, with legs apparatus. ; i 


AN r iTD INFLATABLE LIFERAFTS, LIFEJACKETS AND OTHER AERONAUTICAL EQUIPMENT Fae 
COMPANY 
R.F.D. COMPANY LIMITED * GODALMING * SURREY - TELEPHONE: GODALMING 1441 ‘ 


ARB and MOS Design Approved Also in N. Ireland, Australia, Canada, Africa, Holland, Sweden, France, Denmark, Germany, Norway. 
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The Short SC.1 goes forward... 


Successful transitions by the Short SC.1 VTOL* aircraft from jet-borne hovering to 


wing-borne forward flight and vice versa mark a revolutionary break-through in aeronautical 
q progress. With this advance the way to the pure jet VTOL aircraft of the future 
can be clearly seen. The day of the supersonic civil airliner using jet lift 
is brought within reach. 

Developed by Shorts under a Ministry of Aviation research contract, the SC.1 has four 
Rolls-Royce RB.108 jet engines mounted vertically for lift, with a fifth at the tail for 


propulsion. A Short-designed autostabiliser system gives automatically controlled stability 


during hovering and transition. 


No other aircraft achieves VTOL in this way. No other aircraft has brought high 
performance VTOL to the stage of immediate application to aviation’s everyday needs. 
And no other team has developed so much of the practical equipment which will be needed 
in tomorrow's VTOL aircraft. 


Research and development continue... 


* Vertical Take-Off and Landing 


AT Shorts TAKE SHAPE On time 


SHORT BROTHERS AND HARLAND LIMITED 


QUEENS ISLAND BELFAST NORTHERN IRELAND 
The first manufacturers of aircraft in the world 7 * 
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developments in flight equipment .. . 


SNAP JACKS AND BOTTLES 
Jettison of canopy or drop tank, 


emergency release of catches or locks is 


achieved with these self-contained 


high-thrust jacks requiring 


no external pressure system. In both 


snap jacks and snap bottles, 


stored pressure is retained for a 


longer period by a metal bursting 


diaphragm until released 


either mechanically or electrically. 


A typical snap jack with 650 ft. Ib. 


stored energy, 3” stroke, initial thrust 


of 4,000 lb. weighs 2.4 lb. 


Hymatic, as leading 
engineers in the Aircraft 


equipment field, 


have been responsible for 


the design and precision 


manufacturing of many 


products, including 

Anti-G valves 

High pressure reducing valves 
Cartridge operated valves 

Fuel system vent and relief valves 


Electro-magnetic valves 


Hot air reducing valves 
Non-return valves 


by Hymatie 


THE HYMATIC ENGINEERING COMPANY LIMITED WORCESTERSHIRE 
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...on the 
Short list 


FUEL FLOW PROPORTIONERS 
BLEED AIR TURBINES 
HYDRAULIC PUMPS 
for the 


CHELTENHAM ROAD - GLOUCESTER - ENGLAND 


\ 
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VENNER ACCUMULATORS LIMITED 


are proud to be associated 


with equipment used on 


SHORT BROTHERS 


and 


HARLAND 


Accumulators 


Venner Accumulators Limited 
Malden 2442 


Kingston By-Pass 


New Malden Surrey 


A member of the Venner Group of Companies 


the SHORT SC.! 


FIRST ALL-JET HOVERING AND 
FORWARD FLIGHT AIRCRAFT 
IS FITTED WITH 


FLEXIBLE FUEL TANKS 


SUPPLIED BY 


FIREPROOF TANKS Lio. 


Manufacturers of 
FLEXIBLE CONTAINERS FOR FUELS AND LIQUIDS 
HELICOPTER INFLATABLE PONTOONS 
HY-CLAD RUBBER/METAL GASKET MATERIAL 
“ VITON”” MOULDINGS AND FABRICATIONS 


THE AIRPORT - - - PORTSMOUTH 
Tel. : Portsmouth 62391-2-3-4 


VISIT... 
THE PROTOTYPE 
DE HAVILLAND MOSQUITO 
at its birthplace 
SALISBURY HALL 


London Colney, Nr. Si. Albans, Herts. 


Open (until 2nd Oct. 
Thurs., p.m. Admission 2/6 
Bank Hols., 10.30-5.30. Children 1/6 
(At other times by appointment only.) 
Reduction for organised parties BOOKED IN 
ADVANCE. Special rates for schools. 
Car Park. Refreshments. 
Proceeds given to the R.A.F. Benevolent Fund. 


Light Engineers to the Aircraft industry 


Manufacturers of fabricated parts and assemblies in ferrous 
and non-ferrous metals. Tools, jigs and machined parts for 
the assemblies can be produced in our own workshops. 

Let us quote for your requirements. 


M.0.A. Approved Fully Approved A.R.B. 
0.G.1. No. 50037 Ref. No. A1/2502/47 


C. W. FLETCHER & SONS LTD. 
STERLING WORKS, ARUNDEL STREET, 
SHEFFIELD, | 


ALSO MORTIMER WORKS, MATILDA LANE, SHEFFIELD, 1 
Telephone: ESTABLISHED Telegrams: 
Sheffield 28049 & 28040 1891 Assayed Sheffield 1 
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ARALLELE gine control 


H. M. HOBSON LIMITED is proud to be 
associated with the success of the Short 
S.C.1. aircraft in its recent critical test 
transition from wing supported flight to 
hovering and back. 


The use of the VTOL engines of the Rolls-Royce 
RB.108 type, operated in a cluster under conditions 
of vertical take-off and landing, necessitated a 
unique engine fuel control concept, and 
HOBSON’S engineered this special equipment 
which provided the Short S.C.1. aircraft with 
its accurate thrust control. 


PRECISION ENGINEERS TO THE AIRCRAFT, 
NUCLEAR AND COMMERCIAL INDUSTRIES. 


H. M. HOBSON LIMITED © FORDHOUSES © WOLVERHAMPTON © ENGLAND 
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WITH ROLLS-ROYCE ENGINES 


and ASTRONAUTICS 


The Short SC.1 research aircraft is powered by five 
Rolls-Royce RB.108 engines which provide thrust 
for lift and propulsion plus full air bleed for aircraft 
control. Special techniques of design and construc- 
tion developed by Rolls-Royce give the extremely 
low specific weight and rapid handling characteristics 


required in vertical lift engines. 


ROLLS-ROYCE 


RB.1O08 
TURBO JETS 


Four RB.108 engines in a test rig. 
ROLLS-ROYCE LIMITED - DERBY . ENGLAND . AERO ENGINES - MOTOR CARS - DIESEL AND PETROL ENGINES - ROCKET MOTORS - NUCLEAR PROPULSION 


Expansion creates a number of outstanding opportunities for top grade Mechanical Designers and Development Engineers. 


Write to the Manager, Technical Administration, Aero Engine Division. 


ve 
: 
| 
‘ 
i 
} 
if 
i ij 
( 
! 
> 
= 
. 
a 


VOLUME 98 NUMBER 2538 JUNE 10, 1960 


ASTRONAUTICS 
Editor - = - THURSTAN JAMES 
Deputy Editor - - + F.T. MEACOCK 


Founder Editor (1911-1939) C. G. Grey 


Proprietors TEMPLE PRESS LIMITED 
Chairman and Managing Director 
ROLAND E. DANGERFIELD 


Editoriat, Advertisement and Publishing Offices 
BOWLING GREEN LANE, LONDON, E.C.1 


Telephone: TERminus 3636 
Telegrams: ** Pressimus London Telex” 
Telex: 23839 


Annual Subscription Rate: United Kingdom £4 15 0 
Overseas £5 Canada and U.S.A. $15.00 


© Temple Press Limited, 1960. The proprietors will 
consider any written requests to reproduce articles 
and illustrations appearing in this journal. Comment 
and brief extracts which acknowledge The Aeroplane 
and Astronautics are permissible. 


What are We Waiting For? 


What will one day be honoured as one of the most significant events 
in the history of British aviation took place at Bedford last week. 
This was the public demonstration of a fixed-wing aeroplane which is 
able to rise vertically off the ground with no forward movement while 
maintaining a horizontal attitude. With no change in that attitude it 
can be accelerated to a forward speed of between two and three 
hundred miles an hour. Equally, it can be brought to a standstill in 
mid air, kept hovering at the pilot’s will and then, under full control, 
lowered gently onto the ground. 

Such capability has been the dream of designers and constructors 
since men started adding wings to balloons. It has been achieved by 
the conjunction of specially developed lifting engines with a fully 
automatic and completely integrated stabilization system. The means 
are now to hand to produce supersonic, or indeed subsonic, airliners 
capable of commercial operation from launching pads of limited area. 

Has anyone dared to think what such developments portend? They 
mean putting a stop to the seemingly low passage of shatteringly noisy 
airliners just above the roof-tops. Megamile runways will be obsolete. 

Technical details of Short Brothers’ great feat, in so far as they are 
not secret, are discussed at length in the pages of this issue. What we 
find necessary to recall here is that six years have elapsed since the 
first stage of this vital development was demonstrated; we refer to the 
Rolls-Royce Thrust Measuring Rig or Flying Bedstead as it was called 
by the irreverent. Six years have passed since the demonstration of 
the first air-jet stabilized lifting turbine combination to that of the fully 
representative fixed-wing aeroplane taking advantage of lifting units 
that provide 9 Ib. thrust for each | Ib. of their weight. Rolls-Royce 
already have units that give 17 Ib. of thrust for each 1 lb. of engine 
weight. Must another six years elapse before the next stage is 
reached? At least that and more, unless real enthusiasm and drive 
is conjured up at ministerial level. 

How will the picture be affected by intensifying competition? Much 
work on military vToL devices has been done in the United States. In 
this country too there is a promising prototype which has come up by 
way of a private venture. This is taking shape in the Hawker factory 
at Kingston. In this design, vertical lift is obtained by ingenious 
deflection of the efflux of the main jet. 

Which of these two competing editions are we going to develop in 
collaboration with our European partners? It will be remembered 
that statements associating both France and Germany in such work 
were made after Mr. Sandys’ recent peregrinations. Such collabora- 
tion, ideally, could speed the day when vTOL transportation is with 
us. We certainly do not want to wait until 1970 for it. 


Turbine Earnings 


Extremely significant figures just issued by the $.B.A.C. show that 
total engine exports since the War now amount to well over 
£300,000,000 A remarkable fact is that one-third of this vast total 
was earned during the past 19 months. These figures do not include 
earnings from licences. Twenty-three of these, covering thirteen types 
of engine, have been negotiated with ten countries. 

It is worth reflecting on the long, lone struggle waged by that great 
individualist Sir Frank Whittle, before this wonderful achievement of 
British industrial effort became possible. The gas turbine had to be 
developed ahead of any official requirement. 
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Matters of Moment 


Skybolt and the Planners 


AST week the newspapers reported the completion or near 
completion of arrangements for the acquisition by the 
United Kingdom of the American Skybolt missile. It seems 
that some form of partnership between the two countries 1s 
intended as regards development and production. 

We were glad to see the article on the subject in the 
Evening Standard of Jne. 2. It was written by their recently 
appointed Defence Correspondent. As Gp. Capt. Hugh Dundas 
he was well known in the Royal Air Force. After he resigned 
to join the Daily Express he has been increasingly well known 
as a journalist. He was concerned to point out, as we have so 
often exerted ourselves to do, that if a country buys weapons 
it thereby surrenders its authority into the hands of others. 
How many empires does history record whose downfall can be 
traced to their failure to provide their own troops and to 
employ others to do their fighting for them? Today a country’s 
first weapon is its scientific and technical competence. 

One subject he did not discuss, and as we have so often made 
the points he is at pains to impress upon his readers, it is that 
subject which seems worth concentrating upon. The point to 
be raised is this. By cancelling Blue Streak, by curtailing the 
development of the Avro stand-off bomb Blue Steel, by 
changing over from manned aircraft to missiles, the political 
and military planners employed by this country have 
deliberately ensured that the United Kingdom will forgo its 
authority and responsibility. In the course of his article Gp. 
Capt. Dundas calls for what he describes as Hurricanes and 
Spitfires of a new generation. There are no designers of a new 
generation to design them. There is no requirement for 
manned aircraft in this field. This is why our friends in NATO 
buy American. This is why the Canadians go buying in the 
same field. The Royal Australian Air Force may be forced to 
follow the same road unless they can be persuaded of the merits 
of Anglo-French collaboration. 

Having decided to go over to missiles we phase out manned 
fighters and eventually bombers. The country starts to build 
up missile production and design teams to develop the weapons. 
Before their work has had time to flower it is cancelled. By 
the time Skybolt is planned to become operational in the Royal 
Air Force, how many teams experienced in the development ot 
missiles shall we have’ 

Another aspect of this situation is the responsibility of the 
Government departments concerned with scientific forecasting, 
research and development. Nobody will deny that we are 
employing the largest army of scientific, technological, 
engineering and administrative civil service personnel in our 
history. These men and women cannot collectively escape the 
responsibility for the situation in which we find ourselves. 

Operational requirements are defined or specified by the 
Fighting Services. It is the job of the civil staffs in the 
Ministries concerned to see that the Services, while framing 
such requirements, are correctly informed regarding further 
developments and potentialities. With such information before 
them the Services then set out their requirements. When these 
have been agreed as practicable by the civil staffs of the Depart- 
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ments, orders are placed on industry to produce the goods. 

In such circumstances if a requirement under development is 
suddenly assessed as unsuitable a heavy responsibility must lie 
upon those who agreed the requirement. Equally, if there is 
such a gap in our plans that we have to go overseas to fill it, 
it is those charged with forward looking who must bear the 
responsibility. Today it is fashionable with a weary smile to 
say something about Parkinson's Law bureaucratic 
organizations wax too monstrous. Might we not get a little 
nearer the facts if we were to recall that adage of practical 
people: “ Too many cooks spoil the broth.” No doubt some 
reduction in the size of the kitchen staff may be expected when 
fewer meals are likely to be wanted. 

Now that decisions have been taken to call for fewer aero- 
planes and to forgo all missile developments except in very 
limited fields, it will be strange indeed if the country can afford 
to maintain planning staffs for requirements that will never be 
called for. 

Mr. Sandys in Italy 

ARLIER this week Mr. Duncan Sandys, the Minister of 

Aviation, left for Italy, where he is now engaged in 
discussiens with other ministers representing military and civil 
aviation from the six Common Market countries. These talks 
are concerned with the Eurocontrol plan for the control of air 
traffic at high altitudes over Western Europe. The othe: 
countries concerned are France, Germany, Italy, Belgium, the 
Netherlands and Luxembourg. 

This meeting, at which a draft convention will be con- 
sidered, follows many months of preparation by _ the 
Eurocontrol Technical Working Group. This group has been 
responsible for working out the plan for a common upper- 
airspace A.T.C. system, to be operated eventually, it is hoped, 
by an international agency. During March the Working Group 
held a meeting—its 12th—in London and visited the M.o.A 
Air Traffic Control Experimental Unit at London Airport. 

Before going to Rome for this meeting Mr. Sandys visited 
the Fiat factory in Turin. He is also to spend four days in 
Sweden shortly, at the invitation of the Swedish Government. 


Military Transports for India 


VRO is offering its Type 758 project to meet an Indian 

Air Force requirement for a high-wing military transport. 
Other companies reported to be competing for the Indian order 
are Lockheed, with a new aircraft, and Fokker with a develop- 
ment of the Friendship. India wants this new aircraft in 
addition to the military Avro 748s which will be built under 
licence there. (The military version of the 748, incidentally, is 
now designated the Avro 757.) 

The new requirement is for a rear-loading military transport 
to be used for air dropping and for carrying vehicles and freight 
as well as passengers and troops. The Avro 758 has been 
designed as a high-wing aircraft to meet this need. Its fuselage 
diameter, 10 ft. 9 in., is 2 ft. greater than on the Avro 757, 
and the undercarriage is mounted on the fuselage. The wing is 
basically that of the Series 2 Avro 748, but its two Rolls-Royce 
Dart R.Da.7 turboprop engines are in under-slung nacelles. 

Wing span of the Avro 758 is 97.4 ft. Maximum take-off 
weight is 43,600 lb. and maximum payload 10,380 Ib. 

Its stage length with full payload has been given as 650 n.m. 


FIRE POWER.—An 
English Electric 
Lightning hasanarm- 
ament of two fixed 
30-mm. Aden guns 
and interchangeable 
packs for two Fire- 
streaks, 48 x 2-in. air- 
to-air rockets, or 
two extra Aden 
guns. Here 2-in. 
rockets are seen 
leaving the two glass- 
fibre packs which are 
extended from the 
fuselage immediately 
before firing. 
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in ISA+15° C. conditions, with allowances for taxiing and 
eserve fuel for a 90-min. cruise at 20,000 ft. With the same 
allowances it will carry a 7,900-lb. payload over a 1,060-n.m. 
Stage distance. Cruising speed is estimated to be 230 kt. T.A.S. 
at 20,000 ft. 

For take-off at 43,600 lb. weight in ISA+15°C. conditions, 
the estimated distance to 50 ft. is 2,840 ft. and the field length 
required, 3,850 ft. The landing distance from 50 ft. in ISA 
conditions is given as 2,330 ft. at 42,000 Ib. all-up weight 


Talking About Noise 


HE FACT that a meeting was called by Mr. Duncan Sandys 

on Jne. 1 to discuss the problem of aircraft noise is to be 
welcomed as showing that increasing public pressure is begin- 
ning to have some effect. We understand that the seriousness 
of the annoyance was stressed. Those present were told that 
it was incumbent on all concerned with air transport to make 
a combined effort to tackle the problem. 

Ihe aero-engine manufacturers explained the steps they were 
taking in their current designs to reduce the ratio of noise to 
powe! The airline companies described the operating pro- 
cedures they were following to restrict noise over built-up areas 
in the vicinity of airports and suggested ways of making these 
more effective. The Minister made it clear that, where noise 
limitations were laid down, they must be adhered to and hoped 
that all concerned would help him to secure this by voluntary 
co-operation. 

Those attending the meeting included: Mr. Geoffrey Rippon, 
Parliamentary Secretary, M.o.A.; Mr. E. A. Armstrong, Con- 
troller of Aviation Ground Services, M.o.A.; Mr. M. J. 
Lighthill, Director of R.A.E.; Mr. H. Constant, Director 
of N.G.T.E.; Mr. R. S. F. Edwards, general manager London 
Airports; Mr. J. D. Pearson, Rolls-Royce; Sir Arnold Hall, 
Bristol Siddeley; Sir Aubrey Burke, Hawker Siddeley Group: 
Sir George Edwards, British Aircraft Corporation; Mr. E. ¢ 
Wheeldon, Westland; Mr. E. C. Bowyer, S.B.A.C.; Sir Gerard 
d’Erlanger and Mr. Basil Smallpeice, B.O.A.C.; Lord Douglas 
of Kirtleside, B.E.A.; Mr. C. J. Stevens, B.I.A.T.A.; and Mr. 
W. H. Lyons of Pan American representing the Foreign Air- 
lines Association. 

With the sentiments expressed no one will quarrel. But it 
is idle to suppose that really effective results are to be expected 
until an international body is formed to tackle the problem. 
Here is a chance for the Ministry of Aviation to give a lead 
to the World. The problem is going to get worse until it is 
tackled internationally. 


Improving Environment 


7 HE Noise Environment Produced by Turbojet and Rocket 

Engines * was the title of the paper read before the Society 
of Environmental Engineers on May 25 by Dr. B. L. Clarkson 
of Southampton University. His talk was devoted to the effect 
of noise on aircraft and missile structures and equipment rather 
than to its effect on the populace at large. 

Dr. Clarkson surveyed the characteristics of the noise pro- 
duced by the turbojet and rocket engines and went on to cover 
testing techniques. He said that in the U.S. military orders 
for aircraft included an order for two airframes for noise tests: 
their engines were run continuously until the airframe failed. 
In this country a less expensive approach was needed and tests 
could be made only on sections of an airframe. 

Actual running of jet or rocket engines was an expensive 
way of producing noise for test purposes and substitutes such 
as sirens had been sought. But, according to a U.S. expert. 
sirens had been responsible for producing “ more useless results 
more rapidly than any other technique known.” This has been 
because they have often been operated at only a single 
frequency. Realistic results should be obtained with broad- 
band testing. A noise-test siren of this type is being developed 
at Southampton University to produce random noise. This 
siren can give a shaped noise spectrum with varying frequency. 

Dr. Clarkson’s lecture was typical of those read before this 
new society, which was formed just over a year ago, and now 
has slightly more than 100 members Future lectures are 
planned on the development and testing of small electronic 
components, on vibration testing and on accelerated climatic 
tests. In general, the society is devoted to improving the status 


DETERRENT IN BEING.—This Atlas ICBM of Strategic Air 

Command is maintained «combat ready” at Vandenberg AFB 

in California; its hydrogen warhead is attached and the missile 
can be launched at 15 minutes notice. 


Howard Levy photograph 
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of environmental research and testing in the engineering field. 

The society is seeking new members; anyone who is keen on 
joining should write to its office at 42 Manchester Street, 
London, W.1. There are four grades of private membership 
fellow, member, associate and student. In addition the soci ty 
has sponsor members which can be companies, professional 
organizations or government departments engaged in the 
environmental testing field. 


Back to de Havilland 


ECENT speculations concerning the future of the Aircraft 

Manufacturing Company—formed as a consortium of de 
Havilland Aircraft, Fairey Aviation and Hunting Aircraft to 
produce the DH.121—in the light of the industry’s reconstitu- 
tion into two large aircraft groups, have now been answered. 
It has been proposed that Airco be dissolved and that complete 
control of the DH.121 turbojet airliner project should revert 
to the de Havilland concern. 

When Airco was formed, de Havilland had a controlling 
674 interest in it, Hunting had a 224 interest and Fairey, 
10°. With de Havilland Aircraft now part of the Hawker 
Siddeley Group: Hunting part of the British Aircraft 
Corporation; and Fairey Aviation a component of the 
Westland Group, it seemed clear that a smooth integration of 
the whole project as envisaged in the original Airco form 
would not prove to be very easy. No details of the proposed 
dissolution had been given at the time of going to press. It 
has been said, however, that the companies concerned would 
co-operate so far as was necessary to ensure that the planned 
programme for B.E.A.’s new short-range jet airliner would 
not be held up, and that there would be no delay in its 
production. 


| : 
i 
Lars 
| 
ame 
{ 
| 
| 
; 
— 2 
i 
| 


and ASTRONAUTICS 
A Specialist Retires 

HIEF engineer of Shell's Aviation Division in London, 

Mr. E. L. Bass, F.R.Ae.S., M.1.Mech.E., M.LAS.. 
F.inst.Pet., is retiring after 43 years’ service with the Royal 
Dutch/Shell Group of companies. As a mechanical engineer 
with an exceptionally wide knowledge of internal combustion 
engines and aeronautical engineering, he has gained international 
reputation in aviation. 

Mr. Bass began his career with the Anglo-Mexican Petroleum 
Company where he worked on internal combustion engines and 
marine and stationary diesels. In 1924 he was attached to the 
laboratory of Harry (now Sir Harry) Ricardo, who was engaged 
on Shell’s behalf in the first studies of knock rating of gasoline. 
At this time the Ricardo Laboratories were working on the 
development of the single-sleeve engine both as a compression 
ignition and gasoline engine, and on the early design and 
application of the small high-speed compression ignition power- 
plant. Mr. Bass was also concerned with the original work 
on ignition rating of diesel fuels and the first use of laboratory 
engines for the testing of lubricating oils. 

n 1932 he took charges of the technical division of Shell's 
Aviation Department, a position which he has held for 27 years. 
Between then and the outbreak of war both aircraft engines 
and fuels were developed intensively. Over this period, fuels 
from 73 octane unleaded to 100 octane leaded were introduced. 

At the outbreak of World War II, Mr. Bass was seconded 
to the Air Ministry and later to the Ministry of Aircraft Pro- 
duction. From 1941 to 1942 he was attached to the British 
Air Commission in Washington and concerned with the quality 
and supplies of fuels and oils from the United States to the 
R.A.F. On returning to the M.A.P. he was responsible for a 
research programme by Shell's aero-engine laboratory at 
Thornton, Cheshire, which included classic work on lead and 
halogen and mixture distribution, plug fouling and valve 
burning. 

At the end of the War, Mr. Bass returned to Shell's Aviation 
Department and devoted himself to the development of aviation 
petroleum products, particularly to work on turbine fuels and 
problems of icing, combustion performance, etc. Later, he 
also undertook responsibility for Shell's airfield fuelling equip- 
ment at a time when jet aircraft requiring fuelling rates up to 
1,000 Imp. gal. per minute were about to be introduced into 
service. 


Leaving Fairey 
FTER taking an active part in the affairs of the Fairey 
company for many years, Mr. Richard Fairey has announced 
that on medical advice he will retire from the board at the 
end of June. He has been the company’s vice-chairman since 
November, 1956. 

Born in November, 1916, Mr. Fairey is the eldest son of 
the late Sir Richard Fairey and was educated at Harrow. He 
joined the jig and tool office of his father’s company in 1936 
and later moved to the design office. " 

During the War he served with the Air Transport Auxiliary 
and it was in 194] that he suffered the great misfortune of 
having both his legs amputated. He had been on his way 
by sea to the United States to join the Atlantic Ferry Organiza- 
tion when his ship was torpedoed. He spent five days in an 
open boat and suffered severely from frost-bite and exposure. 
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Mr. E. L. Bass who has 
retired from the Shell 
Aviation Division. 


When he had recovered and while still convalescent, he joined 
A. and A.E.E. at Boscombe Down as a technical officer. 

After the War, he returned to the Fairey Aviation Company 
and became works manager of the Weybridge factories. Later 
he was appointed personal assistant to the assistant managing 
directors, subsequently becoming general manager. He was 
elected to the board in 1945. 

For many years Mr. Fairey has been an enthusiastic private 
pilot and has qualified on four-engined aircraft as well as heli- 
copters. In point of fact, he flew solo in a helicopter after 
only 1 hr. 45 min. of dual instruction and became one of the 
first operators in this country of an executive helicopter—a 
Westland Whirlwind which he used for commuting daily from 
his home in Maidenhead to the factory in Hayes. 

Recently, Mr. Fairey completed an extended tour of Fairey’s 
subsidiary companies in Canada and Australia. And during 
this trip he was responsible for the successful negotiation of a 
contract with the Indonesian Government for ine supply of 
Gannets to the Indonesian Navy. 


Meeting Her Majesty 
O PARTY is likely to be remembered longer in Fleet Street, 
and indeed in editorial offices all over the Commonwealth, 
than that attended by Her Majesty the Queen and H.R.H. the 
Prince Philip, Duke of Edinburgh, at the home of Lord and 
Lady Astor of Hever at 18 Carlton House Terrace in London 
on May 30. 

Every guest of the 500 or so present was a journalist from 
the U.K. or Commonwealth countries and they had been 
invited to meet Her Majesty, not to attend in a professional 
capacity. For once then, they were participants in a Royal 
occasion, not observers of it. 

The Queen and the Duke walked among the guests with a 
minimum of formality. Their progress from group to group 
was leisurely and the variety of subjects discussed was illus- 
trative of Her Majesty's comprehensive understanding of what 
interests her subjects. The Duke has a swift wit and his 
impromptu sallies could be followed by the warm laughter 
they aroused. 

When finally the Royal Party drove away and the guests 
streamed past their hosts to say “ goodbye,” many found that 
they could most truthfully express their feelings by saying, 
as we did, “that it had been a rare privilege to have been 
present.” —T,J. 


When the Queen and the Duke of 
Edinburgh attended a reception for 
working journalists of the Common- 
wealth countries on May 30, given at 
the home of Lord and Lady Astor of 
Hever in London, this photograph was 
taken. With the Royal guests are: 
(L to R) Mr. Magnus Williamson 
(president of the National Union of 
Journalists), Mr. Lewis Simpson (presi- 
dent of the Institute of Journalists), 
Lord Astor of Hever (president of 
the Commonwealth Press Union), 
Mr. Roland E. Dangerfield (chairman, 
Temple Press Ltd. and president of 
the Periodical Proprietors’ Associa- 
tion), Mr. Alexander Aitken (acting 
president of the Scottish Daily News- 
paper Society), Mr. Roy Pratt Boorman 
(president of the Newspaper Society), 
Lord Burnham (deputy chairman of the 
Newspaper Proprietors’ Association), 
Mr. N. T. Walters (president of the 
Guild of British Newspaper Editors). 
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WINNING IN WALES 


AST week-end’s opening of the 1960 National Air Races was 
notable for the success of the first cross-country event to 
be held for many years. There were 41 starters on Friday, 
Jne. 3, in the London-Cardiff race, which was won with an 
easy lead by J. Stewart-Wood in an Auster 5. Poor visibility 
did not help the contestants, although unusually high speeds 
were achieved by a following easterly wind of about 10 knots. 
An unusually large proportion of women aviators took part 
in the races, including Janet Ferguson, Joan Short. Margot 
MacKellar, Miss G. M. Cazalet and Miss S. Scott. The two 
last-mentioned ladies came fourth and fifth in the cross-country 
event, and Miss Scott also succeeded in winning, with Geoffrey 
Marler, the D.H. Tiger Moth Trophy in Class III of Saturday's 
closed-circuit events. First home in the other two races were 
Percy Blamire in Class I, for the Air League Cup, and John 
Severne, in Class II, for the Norton-Griffiths Trophy. 

The winners of the three races, however, did not necessarily 
get the trophies, as these were awarded on aggregate points, 
which included those earned in the London-Cardiff race. Thus 
the Air League Cup went to Dennis Hartas, the Norton- 
Griffiths Trophy to J. Stewart-Wood, and the D.H. Tiger Moth 
Trophy was shared between Sheila Scott and Geoffrey Marler. 

Actual prize money was distributed as follows: Air LEAGUE 
Cup Race: Blamire, Hartas, A. S. K. Paine and A. J. Spiller; 
NorTON-GRIFFITHS TROPHY Race: John Severne, C. P. Francis, 
W. H. Bailey and J. Stewart-Wood: TiGeR Motu Tropuy RACE: 
Sheila Scott, Beverley Snook, C. A. N. Bishop and L. J. 
Benjamin. 

In the table alongside may be seen the start and finish order 
for both races, in all three classes, and the speeds in m.p.h. 
The first seven entrants in each class qualify for the forthcoming 
King’s Cup race. 


WELSH MISCELLANY.—Top to bottom (L.H. side), J. Stewart-Wood, who 

flew the Auster V, G-AIKE, to victory in the White Waltham-Cardiff event: 

John Severne, first home in the Norton-Griffiths closed circuit: Dennis 

Hartas, winner of the Air League Trophy in the Jodel D.117; Percy Blamire, 

first home in the A.L.T. closed-circuit. (R.H. side), the winning Auster; 

Blamire’s Gemini leads the Jodel; and Miss Sheila Scott, victor in the 
D.H. Tiger Moth Trophy event. 


| LONDON- CLOSED 
AIRCRAFT | PILOT __ CIRCUIT 
| Se |Fin.| Spd. | St. |Fin.| Spd 

Class | (Air League Challenge Cup) | 
Hawk Six | R. R. Paine | 40 | 10 | 205 12 ag 1864 
Proctor 3 | G. P. Watson | 35 ; 8 | 162 7 5 | 145 
Cessna 175 | R. H. Mcintosh | 32 2 | 1592 6 | 10 | 130 
Gemini 3C | E. Crabtree | 37 | 24} 180 | 10] 6 | 1634 
Chipmunk P. G. Masefield | 34 | 36 | 1454 5 9 | 127 
Proctor 1 A. S. K. Paine | 38 | 15 | 1682 | 9 | 3} 154 
Proctor 3 A. J. Spiller | 33 | 19 | 1554 4 4) 139 
Gemini 3C P. Blamire | 39 | 17 | 185 11 1 1714 
Linnet D. W. Phillips | 25 | 29 | 1344 2 8 | 121 
Proctor | K. B. Neely | 3% 22 | 1623 8 7 | 146 
Jodel D.117 D. M. Hartas 24] 91135 | 1] 2] 1225 
Swift C. Boddington | 27 | 12 | 139% 3) * | 127% 
Spitfire 8 V. H. Bellamy | 41 | 38 | 322 13} 11 | 254 

| 
Class 11 (Norton-Griffiths Challenge Trophy) 
Turbulent J. Severne S| 7 4 1905 6; 11 100 
Taylorcraft C. Gregory 17 | 16 | 1255 7 6 | 1114 
Auster V J. Stewart-Wood | 18 1 | 1344 4 | 1205 
Turbulent J. L. Ferguson 2 T 
Hawk Tr W. H. Bailey | 31 | 28 | 1443 | 13 3 | 133 
Turbulent C. P. Francis i. 31 | 1054 4 2 9S 
Prentice G. Rees 29 | 27 | 1394 | 11 8 | 1264 
Turbulent J. H. Short 1 | 34 97 1 ° 84 
Turbulent N. H. Jones 2 | 35 982 2}; 10 83 
Turbulent M. MacKellar 3 | 32 | 103 t 
Wort J. F. Underwood 6|37 98 5 | 11 | 100 
Prentice Cc. W. Hubbard 30 | 21 | 1422 | 12 91126 
Auster 6 R. W. Bowles 25 6:14 9 5 | 1265 
Auster J1/N J. H. Denyer | 28 | 26 | 138 10 7 | 1264 
Autocrat M.L. Brewer | 15 39 99 t 

| 
Class tl! (D.H. Tiger Moth Challenge Trophy) 
Tiger Moth Cc. A. N. Bishop 14 | 1163 3 3) 1044 
Tiger Moth J. M. Donald 12 t 
Moth Minor H. A. G. Smith 16 | 18 | 1234 8 8} 112 
Hornet Moth J. Piercy 20 | 25 | 128 10 | 11 | 114 
Tiger Moth E. D. Fox 12 | 30 | 1154 6 | 12 | 1024 
Tiger Moth L. J. Benjamin 21 | 23 | 129 11 4 | 117% 
Tiger Moth C. E. Elton 9 | 13 | 1163 3 6 | 104 
Tiger Moth W. P. Meynell 11 | 20 | 117% 5 9 | 105 
Jackaroo S. Scott 7 5 | 1154 1 1 | 104 
Hornet Moth J. W. C. Judge 19 | 33 | 1242 9 7 | 1134 
Jackaroo G. Marler 8 3 | 117) 2 5 | 1044 
Tiger Moth B. J. Snook 21 | 11 | 1264 | 11] 2 | 118 
Tiger Moth G. M. Cazalet 14 4 | 1243 7 | 10 | 1094 

* Disqualified. + Retired 
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Gliding 
Championships 
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By Dr. A. E. Slater 


Adam Witek of Poland beside his Standard Class sailplane, the Foka. 


UTZWEILER, near Cologne, where the World Gliding 

Championships are being held, is jointly run by the British 
and Belgian Air Forces as a maintenance airfield. For the 
past three years seven local gliding clubs have been allowed 
to use it. Negotiations with the Station Command to use it 
for the Championships started 16 months ago, after similar 
negotiations to use Karlsruhe airfield fell through. Orders to 
give all possible help were received from both London and 
Brussels, and in the end the only objections came from the 
German workers on the airfield and from the footballers of 
Cologne, who protested at the municipal Sporting Committee 
voting DM.100,000 towards the expense of running champion- 
ships for a sport other than their own. 


A model of the German lightweight, the glass-fibre-and-balsa 
Phonix, to be flown by Ernst-Giinther Haase. 


An unidentified Olympia had circled in a thermal above 
Ann Welch's house at Farnham as we left at 15.00 hrs. on 
Saturday, May 28, for Germany. Was it a good omen? At 
least it presaged an uneventful journey for the four Standard 
Vanguards and three trailers to Butzweiler airfield. But though 
they arrived in mid-morning next day, there were no thermals 
at the other end of the journey. Instead, it rained for the 
remainder of this, the first “ practice day.” 

The British party had been greatly cheered on arrival to see 
the face of Sergeant Andy Gough, of the R.A.F., shining 
through the rain; among other useful work he had done behind 
the scenes, was to have arranged the loan of a Weihe from 
the local branch of the R.A.F. Gliding and Soaring Associa- 
tion for the use of our reserve pilot, David Ince. 

The sky was again overcast for the second practice day, but 
it was dry enough for all the teams to go through the usual 
routine of first rigging their own machines and then going 
round to see what everybody else had brought. The most 
original of the novelties is, of course, the German glass-fibre- 
and-balsa Phénix, which is to be flown by the 1958 World 
Champion, Ernst-Giinther Haase—unless he decides before the 
end of the practice period that he would prefer a more 
conventional type. 

The materials composing the Phénix have made it so light 


that it can show to best advantage on days of weak lift when 
minimum sink in the thermals is more important than high 
speed between them. However, Haase told me that his Phénix 
should fly considerably faster than the original one, not because 
of any major change in the wing section but because he has 
put so many instruments and other equipment into it, and, in 
addition, he is no lightweight. The most obvious difference 
in Phénix No. 2 is that the elevator is perched on top of the 
rudder. 

Dick Johnson’s new RHJ-6 also has its elevator in that 
position. The machine is so new that he has not yet painted 
the fuselage, except for a few unsightly splodges in front. He 
has, at least, flown it already, though it has not been Dick 
Johnson's habit to fly much, if at all, between championships 
ever since he put up his World distance record of 535 miles 
in 1951. (It has, we hear, just been beaten at last by a 
Czechoslovak pilot.) The American entry in the Standard 
Class, a Schweizer 1-23, turns out to be of metal as usual, in 
spite of a rumour that it would be of wood to help laminar 
flow. 

The two Polish Zefirs, Nos. ! and 2, differ little from each 
other: each has a much swept-back rudder and fin, and the 
fuselage is exceedingly slim. Its vertical diameter has been 
cut down by making the pilot lie almost on his back, but his 
chin does not really sink into his chest, as one might suppose. 
and Adam Witek says that he finds this position quite comfort- 
able. Witek’s new Standard Class machine, the Foka, super- 
ficially looks very like a reduced Zefir, but is really quite a 
different design. 

A curious feature of two new Italian machines, one in 
each class, is that the clear-vision panel on the side of the 
canopy instead of sliding sideways rotates on a vertical axis, 
so that, when you open it, half its surface acts as an air brake. 
In addition, the official air brakes in the Standard Class Uribe! 
are five in number per side, each between a pair of ribs. 

What with rain, fog and haze on the first three practice days, 
an American was heard to remark that now he understood why 
all the European gliders had such good blind-flying equipment. 
The fourth day, however, was good enough for the organizers 
to set a task—just for practice. It was a race to Dahlemer 
Binz, 41 miles to the south, and back. Launches began at 
12.30 hrs., at intervals of 30 seconds, though in fact the Dornier 
27s can do better if they are allowed to try; recently, one of their 
pilots told me, 10 of them launched 25 gliders in five minutes. 
They tow at 60 knots but can still fly at 31, and have three- 
position flaps with a maximum extension of 40°. 

On this first trial D. Barbera of France, in a Standard Class 
Fauvette, was first back in 2 hr. 50 min., followed by E. Makula 
of Poland in a Zefir, 1. Silesmo of Sweden in a Ka-6, R. Comte 
of Switzerland in the Elfe, Nick Goodhart in the Olympia 419: 
then Witek, J. Ortner of Argentina and Tony Goodhart, who 
passed over a grounded Tony Deane-Drummond a few miles 
before the finish with 600 ft. to spare, picked up more lift 
and got home. 

The whole Russian team has cancelled its entry, and so have 
the Hungarians, while the Czechoslovak entry is still in doubt 
at the time of writing. All the Poles have come, but the three 
Yugoslav entries have been reduced to one. The single 
Canadian pilot also has been unable to get away. So the 
original 27 nations has been reduced to 24 and possibly 23, 
and the pilots from 67 to 58 or 55. 

Mr. Tony Gaze of the Australian team had the —— to 
damage his tailplane when landing in a cornfield on Jne. 1. A 
spare tailplane belonging to Mr. Frank Irving, a member oi the 
British ground crew, was flown out from England at once so 
that Mr. Gaze could continue flying. 


The new Polish Zefir in which the pilot reclines almost on his 
back, an attitude which is reported as ‘‘quite comfortable.” 
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Public or Private ? 


HE fact that the hearings before the Air Transport 

Licensing Board are normally to be held in public has been 
accepted by the various airlines with what are euphemistically 
known as mixed feelings. In other words, quite strong views 
are held about the principles and procedures involved. 

To some extent the principles are similar to those met when 
debating the question of whether accident inquiries should be 
held openly or in camera. The open inquiry allows the public 
to hear and to see that justice is being done, but inhibits free 
evidence and full comment; the closed inquiry encourages, by 
its nature, the untrammelled discussion of all the evidence, 
but leaves final judgment in the hands of too few individuals. 
Either way some of the truth may be hidden or distorted. 
It is likely that, so far as the future A.T.L.B. proceedings are 
concerned, the advantages of public hearings will outweigh 
the disadvantages. 

The advantages are that the chances of any successful dis- 
tortion of the factual evidence will be eliminated, even though 
a great many of the proceedings, at least initially, will be held 
in private. Such private sessions will be essential when dealing 
with evidence which might have diplomatic repercussions and 
when discussing the financial affairs of private companies 

The disadvantages are that the opportunity may be taken of 
playing to the gallery—so that, as with the American C.A.B. 
hearings, the facts may be smothered by public relations 
and that much of the informality and friendliness of the 
A.T.A.C. type of a typically British private hearing must 


inevitably be lost Every possible effort must be made to 
ensure that at least some of the old informality can be retained 
during the A.T.L.B. proceedings 

For this reason, if for no other, it will be a great mistake if 
counsel have to be retained, except, perhaps, in those few cases 
where difficult legal questions are paramount. The hearings 
are, after all, concerned primarily with economics, which are 
usually the only really vital factor concerned. Legal questions 
play a very subsidiary part in the problems being discussed 
and have not loomed large in the work of the present A.T.A.C. 

The full-scale introduction of legal counsel will be costly and 
will inevitably result in delayed findings—-with the possibility, 
too, that the essential facts may sometimes be hidden behind 
rhetoric, however well-briefed and well-informed counsel may 
be. The air transport business is a specialized and peculiar 
one, and only those who are actually in this business know what 
the figures and facts really mean in actual practice. 

Luckily, it seems that the majority of the airlines would 
prefer to avoid, so-far as is possible, the introduction of the 
panoply of professional law and to keep the hearings simple 
and to the point. There are other practical reasons for such 
avoidance. Apart from the question of cost, it would seem to 
be unlikely that really first-rate counsel could be retained 
indefinitely on work of such comparatively limited interest and 
importance. Nevertheless, if one airline insists on retaining the 
services of counsel, then others will need to follow suit.—H.a.7. 


The Turbojet in Europe 


TENTATIVE assessment of the competitive influence of 
the jet transport in Europe has recently been made by 
the Air Research Bureau, and indicates the extent of the 
diversion of traffic to the jet which has occurred. On the small 
number of stages for which a direct comparison could be 
made, operators who introduced jet equipment during 1959 
increased their proportion of total passenger kilometres in the 
fourth quarter from 36% to 44 and—more significantly 
improved their average load factor by 10.7 percentage points. 
The operators on the same sectors who continued to use piston- 
engined aircraft experienced a 3.0 point drop in load factor. 
The A.R.B. comparison, the results of which are shown in 
detail below, was based on the only nine sectors of international 
European traffic where one operator had converted completely 
from piston or turboprop types between the last quarter of 
1958 and the last quarter of 1959, and where at least one 
other operator was flying piston or turboprop types for the 
whole of both these quarters. These stages, as it happened, 
were “end” or “ middle ™ stages of multi-sector routes, which 
influenced the nature of the passenger traffic. Most of the nine 
sectors were located in the eastern Mediterranean 


f 
Seat-km. Pass-km 
(Thous.) | (Thous.) uf. 
Jet Operator | 
Piston: 4th qr. 1958 28,511 12,292 43.1 36 
Jet 4th qr. 1959 32,040 17,226 53.8 AA 
1959 as of 1958 112 140 
Non-jet Operator 
Piston: 4th qr. 1958 45,319 21,949 48.4 64 
Piston : 4th qr. 1959 48,421 21,999 45.4 56 
1959 as of 1958 107 100 


Behind the IATA Crisis 


LTHOUGH the detailed proceedings of the IATA Traffic 

Conferences are never made public, it has been an open 
secret that the crisis which led the 1959 Conferences at 
Honolulu to adjourn without agreement was the position taken 
up by B.O.A.C. Some of the facts of this situation, which 
was without precedent in the annals of the Association, have 
now been placed on record by Mr. Ralph Cohen, IATA’s 
public relations officer, in a paper before the Centro per lo 
Sviluppo dei Trasporti Aerei in Rome. 

After outlining the issues which “ were the normal result of 
the technological change within the industry,” Mr. Cohen went 
on to say that something new was added at Honolulu with 
the demand for very low fares—lower than the normal concept 
of economy class—between Europe and points in Africa and in 


Distinctive nacelles of the General Electric Cj-805-23 turbofans 

are shown on this model of the Caravelle 7 (see our previous 

issue). General Electric will take delivery of Caravelle No. 42 
next month for a trial installation of these engines. 


the Far East. The demand was voiced by British airlines, 
supported by flag carriers of other Commonwealth countries, 
and it arose “out of the waxing tide of their economic 
prosperity and the desire of a traditionally travel-minded people 
to resume their wanderings after years of post-war denial.” 

In the areas concerned these proposals “ opened the lid of 
Pandora’s box.” While reductions of fares on some routes 
might produce a larger flow of traffic, on other routes the 
result might be commercial disaster. Some of the areas had 
large populations with strong ties to Europe; the people of 
others had no concern beyond the next village or mealie patch. 

Mr. Cohen continued: “It was on this problem which the 
Honolulu Conference foundered. In the light of past experience, 
it was certainly not beyond the capacity and ingenuity of the 
Conferences to find a modus vivendi by which this demand could 
be accommodated along some routes without fatal consequences 
elsewhere; but a situation had been created which in effect 
destroyed the ability of the airlines to negotiate on the matter. 
The catalyst was a relatively simple statement by a responsible 
Minister in Parliament that its flag carriers would get exactly 
what they had asked for or would go it alone, but it nailed the 
country’s flag to the mast of a specific proposal. Any sub- 
stantial alteration in that proposal could not have been enter- 
tained by the Government without a serious luss of prestige.” 

With this question unresolved, the Conference could not close 
fares between Europe and Africa and the Far East. As a 
natural consequence, it was further impossible to close them 
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over the North Atlantic and Pacific. Some fares were closed, 
but the Conferences adjourned sine die without any idea as to 
when, or even whether, they might meet again. 

Yet six months later these differences—and all the other 
problems which waited on their solution—were resolved. How 
was this possible? Mr. Cohen gave the following answer: 
“ Delegates had gone home to reconsider their own positions, 
to confer with their managements and to speak with their 
governments. They also went home to face the actual threat 
of a year without rate agreements more directly and immediately 
than they had ever done before. This was in itself a sobering 
prospect.... But the major change which permitted another 
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Conference session at Paris was, in fact, a change of Ministers; 
an election had intervened, a new Ministry was created, and 
whilst the flag was by np means hauled down, it was left more 
free to react to the winds whipping around the pole. Released 
from categorical demands, the airlines now had sufficient 
manceuvring space to negotiate agreements which secured much 
the same effect by other means.” 

The episode demonstrated, said Mr. Cohen, that governments 
hold the whip hand over international fares and rates and that 
their voice, when they care to raise it, is absolutely decisive. It 
also made clear that this power must be exercised with some 
restraint if the Conference process is to work. If “* government 
pronouncement had not so greatly diminished the area of nego- 
tiation, the Conferences might well have reached at Honolulu 
the settlement they were forced to wait until Paris to achieve.” 


The Rotodyne 


for Commercial 
Operation 


INCE the Kaman Aircraft Corp. obtained the U.S. manu- 

facturing and sales rights in the Fairey Rotodyne in July, 
1958, the company has been conducting extensive studies to 
determine its operating expenses, operating capability, and its 
economic application to scheduled airline operations. Some 
of the results of these studies were indicated in a paper pre- 
sented in Dallas this week by Kaman’s director of commercial 
sales, Mr. David E. Postle.* 

The Rotodyne, said Mr. Postle, will mark a new era in direct 
air travel between cities. Over any route on which it is operated, 
the Rotodyne will capture the majority of all present short- 
haul passengers carried by the fixed-wing transports, and it 
will cause a substantial diversion of those now using the 
automobile, the bus and the railroad for inter-city travel to 
consistent travel by air. 

Mr. Postle’s paper started with a consideration of the basic 
requirements for short-haul transportation (block distances up 
to 300 miles), and the aircraft flight characteristics necessary to 
meet them: 

(a) Direct city-centre to city-centre operation. This will eliminate 
present limousine or taxi trips between the airport and city, the 
frustrations of three-carrier service, and will save a great deal of 
travel time. 

(b) Convenient locations within cities for the arrival and departure 
of flights. This will bring air transportation to the prospective 
passenger, and will make air travel readily accessible to the public. 
Such a location must include provision for automobile parking 
and nearby ground transport such as bus lines, subways and taxicabs. 

(c) Punctuality of schedules which, except for rare conditions of 
the most severe weather, will be entirely reliable. 

With these basic elements, the flight characteristics necessary for 
an aircraft to perform successfully in short-haul operations become 
quite evident: 

1. The ability to land and take-off vertically cannot be compro- 
mised. The STOL type of aircraft which requires even a short 
take-off or landing run would need too large an operating area, 
and would automatically remove a possible location for the landing 
facility from a convenient location within a city. 

2. Punctuality of schedules and safety of operations require com- 
plete instrument capability, full anti-icing provisions, and multi- 
engine power with adequate performance in the case of failure of 
one power unit. 

3. Adequate net payload capability under all operating situations 
coupled with a reasonably high cruising speed are basic ingredients 
to economic operating expenses. In Mr. Postle’s view, to the end of 
reducing operating expenses per seat-mile and to meet airline 
scheduling requirements for today and the future, seating capacity 
for such an aircraft must be not less than 30 seats and probably 
not more than 70 seats. 

4. A minimum cruising speed of 175 m.p.h. is essential to reducing 
operating expenses. Higher cruising speed is desirable, but a speed 
of more than 250 m.p.h. is unnecessary in short-haul operations 
if the added speed is attained at a penalty in operating expense. 
Passenger time saved with such higher speeds is a matter of only 
a few minutes over a block distance of 100 miles, which is the 
probable average flight distance for aircraft engaged in this type 
of operation. 

Only the convertiplane, in one form or another, can meet 
these requirements The configurations considered by Mr. 
Postle included all aircraft having tilting wings and rotors, 


* “ Convertiplanes in Commercial Operation,” by David E. Postle, at the 


A.S.M_E. Aviation Conference, June 5-9 


those having fixed-wings with tilting or retractable rotors, those 
having deflected airstreams, and all helicopters having stub 
wings or auxiliary thrust units or other means of unloading the 
rotor system in flight. Lack of funds has limited the research 
and experiment necessary for the full development of some 
of the configurations and it is too early to forecast accurately 
their net payloads, effective ranges and economics. 

It appeared to the author that tilt-wing and tilting-rotor 
types might prove highly efficient at longer distances, but below 
300 miles their net-payload-to-gross-weight ratio will make 
them inefficient. Only one convertiplane configuration—the 
helicopter with off-loaded rotor—has so far proved its value 
and meets all the requirements. And of this type, only the 
Rotodyne has been developed and sufficiently flight-tested to 
assure its commercial success. 

Kaman has investigated the times taken to travel from one 
city centre to another over various high-density airline routes 
by Rotodyne, and the results of some of these comparisons 
are tabulated below:— 


Time 
Airline/ saved by 
Rotodyne limousine Rotodyne 
New York-Washington .. ‘ 1:27 aioe 1: 06 
Detroit-Chicago 3: 36 1: 58 
Boston-New York te. 
Syracuse-New York 3: 00 
Los Angeles-San Diego .. « 0:4 2: 30 1:48 
Chicago-St. Louis Bee 3: 48 2: 03 


The airline/limousine times are based on the fastest non-stop 
airline schedule, with 15-minute pre-flight and post-flight 
allowances, and published limousine times. The Rotodyne 
times include 15 minutes for pre-flight, check-in and boarding. 
The Rotodyne will save an average of 55% of the present 
airline travel time between city centres—and in_ several 
instances will arrive at its destination before the airliner 
flying on the same route has become airborne. 

Block speeds and scheduling times have been computed 
for standard operating flight procedures in vertical take-off, 
climb to 2,000 ft., 3,000 ft. and 4,000 ft. cruising altitudes, 
let-down and zero speed landing and 2-min. taxi time at 
each end of the flight. Taking present one-way airline fares 
and adding limousine fares for both ends of the journey, 
Kaman has calculated that the Rotodyne will operate over 
almost all routes at a break-even load factor of 55% or less. 

The Rotodyne can be expected to operate with a high degree 
of punctuality, since it operates, like helicopters, at altitudes 
below those of the fixed-wing aircraft and will not be subject 
to extensive air traffic delays. By diverting short-haul traffic 
away from airports, the Rotodyne will also contribute to a 
speeding-up of the long-haul fixed-wing flights. “We are, 
said Mr. Postle “ experiencing a very genuine interest in the 
Rotodyne on the part of several scheduled airlines.” 
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DC-8 Anniversary 
WO years and a few days ago, THe ABROPLANE AND 

ASTRONAUTICS—alone among European aviation journals 
witnessed a first flight of more than usual significance. On 
May 30, 1958, at 10 minutes past 10 in the morning, we 
saw the Douglas Aircraft Co. enter the jet transport era as 
test pilot A. G. Heimerdinger lifted the first DC-8 smoothly 
into the air at Long Beach Municipal Airport. 

To witness the first flight of any new Douglas commercial 
transport would be memorable; that of the DC-8 was more 
SO since the company’s reputation as producers of the World's 
most renowned transport aircratt was at stake. For three years, 
Douglas engineers had been involved in one of the most 
ambitious programmes they had ever undertaken-—ambitious 
not because the end product was to be significantly more 
advanced than the rival 707, but because many of the stages 
in development were being telescoped to reduce Boeing's lead. 

In that aim, it appears two years later, Douglas has not 
been wholly successful. While orders for the DC-8 total 153, 
those for the Boeing 707 in all its varieties total 212—and 
neither company has yet made a profit on its jet transports. 
This discrepancy in orders is the price Douglas has paid for 
being second with a big jet and, perhaps, for failing to diver- 
sify the basic design into a variety of types; the Boeing sales 
total includes 56 of the medium-haul 720s, ordered to do a job 
for which the DC-8 is not suited. 

Statistics published by Douglas to mark the second anniver- 
sary of the first flight show that the company has invested 
to date more than $253 million in the DC-8 programme, of 
which 43 has been disbursed to suppliers and sub-con- 
tractors. Fifty-seven DC-8s had been delivered by May 30 
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this year, and production had started on the 119th, Deliveries 
have been made to 12 of the 18 DC-8 customers. In a little 
more than eight months of airline service, these 12 airlines 
together have flown 46,000 hours, while Douglas has completed 
3,200 hours of instrumented test and development flying in 
two years. 


Too Little Freedom 


ATHER more than a year ago, in the issue of May 15, 1959 
(pp. 568-9), we published an article pointing out some of 
the international restrictions by which the air charterer, in 
particular, has been hampered through the years. 
Yesterday the Airbrokers’ Association issued a little booklet, 
** The Freedom of the Air,” outlining the history of these restric- 
tive practices and giving seven particularly uncomfortable 
examples. The comments are the result of 11 years’ experience 
among the Airbroker membership of the Baltic Exchange 
which is the World’s only international air chartering market. 
The booklet points out that it is sometimes necessary to apply 
for clearances for charters as long as 60 days before the date 
of the flight and that these clearances may not, in the end, be 
granted. Such refusals are generally the result of efforts to 
protect the national airlines. When clearance has been obtained 
it is sometimes necessary to pay a commission to the national 
airline even though the latter was not in a position to do the 


The Airbrokers’ Association suggests that an educational 
effort should be applied to government regulatory agencies and 
that, for a start, an attempt should be made to secure, through 
IATA, general consent from leading international carriers to a 
special status for charters. 


Kuropean Traffic Trends 


ATEST quarterly figures issued by the Air Research Bureau 
for European traffic—in respect of the last quarter of 1959 
show a further improvement in the growth rate. The increase 


in passenger kilometres was 19.3 over the corresponding 
quarter of 1958, and brought the annual rate of increase for 
1959 to 13.3%, compared with 8.9% in 1958. The growth rate 


in European traffic, according to the A.R.B., declined steadily 
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from 10.6% in the first quarter of 1958 to a “low” of 6.1% 
in the first quarter of 1959, since when it has been climbing 
rapidly. The increases for the four quarters of 1959 were 
6.1%, 12.2%, 14.1 and 19.3% respectively. 

A significant feature for the fourth quarter was the increase 
in first-class traffic, which rose from 5.6% (1957) and 7.7% 
(1958) to 9.3% of the total passenger traffic. Passenger load 
factors in 1959 rose healthily to 58.2% from 55.2% in 1958. 

Freight traffic once again showed a strong growth: 27.8% 
for the fourth quarter and 24.7% for the year. There was a 
70.2% increase in the amount of freight on all-freight services, 
and a 21.6% increase on passenger services in the quarter. 

During 1959, jet aircraft have begun to appear in Europe, 
and in the fourth quarter were responsible for 8.2% of the 
passenger kilometres flown. The proportions of piston-engined, 
turboprop and turbojet operations for the four quarters of 
1959, on the basis of passenger kilometres, were as follows:— 


Piston Turboprop Turbojet 


First quarter 57.9% 42.1% 0.0% 
Second quarter 50.9% 46.7% 2.4% 
Third quarter 45.7% 48.3% 6.0% 
Fourth quarter 48.4° 43.4% 8.2% 
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The Gulfstream 


YEAR ago, in June, 1959, Grumman delivered its first 
Gulfstream twin-Dart executive transport. By the begin- 

ning of June this year, when a Gulfstream visited Europe 
for the first time, 36 Gulfstreams had been delivered and a 
total of 48 ordered. The Gulfstream has thus established itself 
as the best-selling new executive aircraft in its class, justifying 
the care with which the makers surveyed the needs of the 
U.S. corporate owners before embarking on the design early 
in 1957. Sales to date are still far short of the break-even 
point—estimated by the company at between 125 and 150 
but sales prospects seem good and should support the present 
production rate of between three and four a month. 

The Gulfstream’s first visit to Europe was a routine business 
trip by the chairman of National Distillers and Chemical 
Corp.—a typical Gulfstream user. National Distillers started 
operating a Gulfstream in December and had flown over 
300 hr. in this aircraft at the time of its European visit; a 
second Gulfstream has been acquired more recently. The 
Gulfstream’s brief presence at Gatwick during this trip 
afforded THe AEROPLANE AND ASTRONAUTICS an opportunity 
to sample executive-type flying in the modern idiom, and to 
meet National Distillers’ enthusiastic chief pilot, Harold Curtis. 
Full of praise for the reliability of the Rolls-Royce Dart 
engines, Capt. Curtis said the Gulfstream handled better than 
the DC-3—it was “a real baby carriage.” 

This particular Gulfstream was furnished to carry nine 
passengers—seven in comfortable individual swivel seats and 
two on a corner couch at the rear of the cabin. There was, in 


Aglimpse of the flight deck. 
Controls for de-icing, elec- 
trics, A.P.U. and cabin 
pressurization are in the 
upper overhead panel. 
Starter buttons, propeller 
controls and fuel switches 
are in the lower overhead 
panel and the master warn- 
ing light system and emer- 
gency switches are along 
the top of the coaming. 
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Comes to Town 


addition, a 3-seat divan, not usable during take-off and landing. 
All Gulfstreams are furnished to the individual requirements 
of their owners, 8-10 seats being typical. Grumman produces 
only a bare airframe, which is then furnished by one of the 
four distributors—three in the U.S. and one in Canada. Basic 
price of the bare Gulfstream is now $896,000, the addition 
of cabin furnishing, radio and electronics bringing the first cost 
up to over $1 million. 

Measured by airline standards, the Gulfstream would not 
be a cheap aeroplane to operate—especially in terms of seat 
mile costs. Annual utilizations seldom run into four figures, 
and some corporate owners write-off their new equipment over 
as short a period as five years. Corporate owners can afford, 
on the other hand, to take a rather different view of these 
costs from an airline struggling to make a profit. 

Gulfstream flight-decks vary according to customer pre- 
ference, within fairly closely defined limits set by the basic 
structure. Two-pilot operation is usual, with full dual control. 
and a comprehensive radio rack behind the right-hand seat 
and facing the main entrance door. Many corporations also 
include a flight engineer/cabin attendant in the crew. 

The Gulfstream was designed to operate from any airfield 
used by a DC-3. This —and the requirement for a high cruising 
speed—dictated the use of Dart R.Da.7s rather than the more 
widely used and economical R.Da.6s. The basic structure is, 
in fact, adequate for the 2,660 e.h.p. R.Da.10 engines, to give a 
400 m.p.h. cruise. The Darts, with their associated Dowty 


Rotol propellers, accessory drive equipment and engine 
synchronizing gear, represent 23%, of the basic price. 
Present gross weight of the Gulfstream is 33,600 Ib., 


including 10,400 Ib. of fuel to give a maximum range of 
2,200 st. miles (with 200 miles and 45 min. reserve). A 
1,000 lb. increase in gross weight is planned, and will be 
accompanied by the introduction of vortex generators on the 
rudder to improve control with the critical engine out and 
oe the minimum control speed to its present value of 100 
nots. 

The Gulfstream is designed to be wholly independent of 
external services, and includes, in addition to airstairs, engine 
starters, ground cabin air conditioning and an electric source 
for radio, lights, etc., when the engines are not running.—F.G.s. 


This typical Gulfstream 
interior has seven indi- 
vidual chairs and three 
fold-away tables. For- 
ward of the cabin isa 
small galley and, on the 
right, the radio rack. 
At the rear of the cabin 
is a toilet and access to 
the rear luggage hold, 
loaded through an ex- 
ternal door in the 
starboard side. 
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Before the first Vanguard goes into sche- aes 
duled service, and little more than a year 


after the first flight tests, development 


has made possible dramatic increases in 
maximum operating weights. Details are - r 
given in the table below. These improve- Z 
ments have been achieved for an empty 


weight increase of only 600 Ib, and allow . : 
a margin of 1,600 |b for future develop- | 
J Ht ment, equipment changes or customers’ 
special requirements. 


| VANGUARD PAYLOAD UP BY 8,000 Ib 


' Original specification New specification Increase 
: | GROSS TAKE-OFF WEIGHT 141,000 lb 146,500 Ib 5,500 Ib “y 
| MAX. LANDING WEIGHT 121,000 lb 130,500 Ib 9,500 Ib 

MAX. ‘ZERO FUEL’ WEIGHT 112,500 lb 122,500 Ib 10,000 Ib 
} MAX. PAYLOAD 29,000 Ib 47,000 lb 8,000 Ib ; 


| | The Vanguard can now carry 139 economy-class sectors as London-Frankfurt- Vienna - Prague. 
passengers plus over 8,000 lb freight. Without Operators with profit in mind and air travel 
' | intermediate refuelling, 100-passenger payloads for all in view, will find the Vanguard is more 
| | can be carried over such important consecutive attractive than ever. 

| 


VANGUARD 


FOUR ROLLS-ROYCE TYNE PROPELLER-TURBINE ENGINES 
The airliner with the biggest profit potential ever offered to the operator 


VICKERS-ARMSTRONGS (AIRCRAFT) LIMITED WEYBRIDGE SURREY 


| | | 


VICKERS 


LIS 
& TRIG 


BRISTOL. 


BRITISH AIRCRAFT CORPORATION LIMITED 


Subsidiaries: VICKERS-ARMSTRONGS (AIRCRAFT) LIMITED ENGLISH ELECTRIC AVIATION 
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A new force in aviation 


BRITISH 
CORPORATION 


: THE BRITISH AIRCRAFT CORPORATION combines the aircraft and 


guided weapons interests of Vickers, English Electric and Bristol. 

The operating subsidiaries, Vickers-Armstrongs (Aircraft), English Electric Aviation 
and Bristol Aircraft, though merged, will continue to operate under their own 
names in order to preserve continuity of responsibilities and service. 

Behind British Aircraft Corporation lie the strengths of the Vickers, 

English Electric and Bristol Groups. 

Negotiations have been completed with the Hunting Group for 

British Aircraft Corporation to acquire a controlling interest in Hunting Aircraft. 


{ LIMITED BRISTOL AIRCRAFT LIMITED AND HUNTING AIRCRAFT LIMITED 
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All these aircraft use 
Rotax Starting Systems 


Armstrong Whitworth ARGOSY 
Short BRITANNIC 


Sud Est Aviation GARAVELLE 
De Havilland COMET 4 
Canadair GL.44 
Canadair GL.66 

Grumman GULFSTREAM 
Fokker|Fairchild ¥.21 
A.V. Roe 148 
“a Vickers VANGUARD 


FULL COVERAGE BY ROTAX SERVICE IN MOST PARTS OF THE WORLD 


ROTAX LTD., Willesden Junction, London, N.W.10. (Elgar 7777) 
LUCAS-ROTAX (AUSTRALIA) PTY. LTD., Melbourne and Sydney, Australia. 
| {LUCAS-ROTAX LTD., Toronto, Montreal and Vancouver, Canada. 
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Britain’s Research Flat-Riser 


jae soe the Short SC.1 made its first complete transition from 
hovering to forward flight on Apr. 6 last, at the R.A.E. 
Bedford (THE AEROPLANE AND ASTRONAUTICS, Apr. 15), there 
came the end of the opening phase in the development of 
Britain’s first flat-rising VTOL aeroplane. As a pure research 
vehicle, the SC.1, in its present form, has no operational 
application. But its successful demonstration that a fixed-wing 
aeroplane can now have a speed range with a zero lower limit, 
presented a most significant indication of the potential scope 
offered by the coming generation of turbojet VTOL aircraft. 

It must not be thought, however, that this is the limit of the 
SC.1’s usefulness. It has, indeed, 
succeeded in attaining its original 
objective, but there now remains 
the further investigation and 
assessment of its various perfor- 
mance characteristics to provide 
know-how and data for future 
designs based on similar prin- 
ciples. Moreover, much still 
remains to be done in developing 
its specialized auto-stabilization 
system beyond the experimental 
type of installation into a form 
that would be suitable for incor- 
poration in operational VTOIL 
aircraft of this type. 

The basic power unit for the 
SC.1 is the Rolls-Royce RB.108 
lightweight turbojet with a 
maximum thrust rating of 2,010 
Ib.st. Specially developed for 
this type of application the 
RB.108 is an axial-flow engine 
designed specificaliy for opera- 
tion as a vertically mounted jet- 
lift engine. As such it represents 
a distinct contribution to power- 


plant technology, and can no i 
doubt be regarded as the fore- ¢ 
runner of other designs witheven §@ 
better thrust/weight ratios and 
specific fuel consumption. 


In point of fact the whole 
SC.1 concept is a logical step in 
a chain of developments which 
started with the first successful 
controlled flight of the Rolls- * 
Royce Thrust Measuring Rig §& 
(more popularly known as the ‘ 
Flying Bedstead) in August, 1954, ; 
In this respect it is, so to speak, 

a second generation § research 
vehicle 

The Rolls-Royce team at 
Derby had demonstrated 
crudely but most effectively 
that it was possible for a jet- 
sustained flying platform to be 
stabilized, by means of subsidiary 
contro] jets—or “ puff-pipes ” as 
they became known acting 
about all three axes. From this, 
the obvious next step was to 
apply the principle to a more 
orthodox airframe, so that the 
jet-lift VTOL capability and 
wing-supported forward flight 
could be combined 

Official interest led to a speci- 
fication and in August, 1954 
the same month that the Rolls- 
Royce 1T.M.R. flew Short 


POISED.—The Short SC.1 demon- 
strates at R.A.E. Bedford that it 
has no stalling speed. 


Photograph copyright 
“The Aeroplane and Astronautics” 


Brothers and Harland in Belfast were given a Ministry of 
Supply contract for the design and construction of an aircraft 
to it. Prior to this, of course, there had been considerable 
discussion between the interested parties as to the form this 
research craft should take. The Short team had some firm 
views in this respect and their proposals came to be incor- 
porated in the final specification 

In this context it is interesting to compare the essential 
differences between the initial Rolls-Royce experimental flying 
rig and the more sophisticated Short research craft. First 

(Continued on page 704) 
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“Pp 76 


PROPULSION ENGINE 


(ROLLS~ROYCE LIFT-ENGINES 
R.B, 108) 4 
} 


68 PADING~EDGE 
FUEL TANK 


TW0~FOSITION 


ROLL NOZZLE 
Technical Data 
Span 23 ft. 6 in. 
Length 24 ft. 5 in. 
Height 10 ft. 8 in. 
Wing area (gross) Sa ; .. 21LS5 sq. 
Wing area (net) .. &. 
e between fore and aft control 
nozzles ds 22 ft. 7.8 in. 
Distance between lateral control 
nozzles .. 17 ft. 6.28 in. 
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Short SC.1 VTOL Research Craft 


Five 2,010-Ib. s.t. Rolls-Royce RB.108 Turbojets 


\ 
\ \ KEY TO GENERAL VIEW 
‘ Vege ~\ 1A, 1B. Propulsion-engine and air intake 1B with §2. Propulsion engine throttic and H.P. fuel cock. 
\ boundary layer bleed-off 1A $3. Lift-engines throttle and tl contro! 
f ee \ 2. Engine mount (fixed trunnion) 54. Transition chat ism emergency control, brake 
a 4 Some | \< ROLL~NO7ZZ > 3. Engine-air distributor head to feed fuel pumps 4 parachute stream and jettison switches (brake para- 
\ ZLE auxiliaries’ turbine (driving pc generator 6 and hute 54A at tail) 
e 4 IS \ \ hydraulic pump 7) with exhaust 8 overboard 55. Martin-Baker ciection seat 
y \ \ \ 9. Spill for (3) overboard, with injcctor-action sleeve 56. Undercarriage emergency brake lever. 
A i \ 4 to induc« ompartmem air circulation 57. Starboard pan¢ with lift-engine tilt emergency 
he \ 10. Starting-air to lift engines via 11 and 12 cver 
-_ \ 13. Ring-main supplies air to nozzles 14, 14 and 15 58. Frangibie quick-release hatch 
; \ 1S via trunks 16 with expansion joints as 17; and 59. Cockpit ventilation intake 
x to distributor 3 via 18 60. CO, supply plug-in 
24 Stick and rods (with units 24A and 24B) to clutch 61. Ground supply clectrics 


25, rods 26 to elevators, and rods 27 to nozzies 14 62. Rad space 


4 
WY \e= \\ \ 30. Stick and rods to clutch 33 thence via rods 34 to 63. Pneumatic and hydraulics charging panci and hand- 
. ( Set ta \ aileron and 35 to nozzies 15 pump 
D4 \ 68 37. Rudder bars and rods to rudder with cable-linkage 64, Fixed nosewheel leg with castoring and scelf-aligning 


r 38 and 39 to nozzles 14 for yaw control wheels 
) 40. Jack tilts lift-engines 65. Fixed main whee! leg with two-position 15° forward 
AIRFLOW 41. Upper seals (anti-recirculation baffles) seal against rock (jack 66, hinge 67), fully castoring self-centring 
* floorboards as 42 coupled wheels 
Lower seals (drag fairings) 68. Fuel tank (wing leading-edge) and bag tank between 
_ Engine internal-air circulation systems exhausteJ spars 
a into fuselage (but collected and dumped overboard 69. Air intake gills Gack operated) and screen 
neg in propulsion engine, as 45) 70. Main air intake 
ek Baffle plate on upstream side of jet orifice 71. Igniter boxes 
ae Engines linked in pairs 2. Yaw vane 
- Jack and scissors-link to strap valve (compressor 3. Static bulb 
bleed) 74. Pitot head 


Bleed valve contro! unit Forward venturi 
Acceleration contro] unit 76. Aft venturi (on fin) 


Note For numbered items not included in this key, see control diagram over page 


Drawing by J. H. Clark, A.R.Ae.S. 
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To Surtace( Elevators) 


(24 From Pilot-> 
DIA GRAMMATIC 


To Surfaces/Ail.) 
To Nozzres 


(Continued from page 701) 
it should be noted that even in the early stage of development 
of this type of jet-lift VTOL technique, the possibilities of its 
ultimate application to supersonic aircraft were in mind. For 
this reason, when it came to the selection of a suitable layout, 
a delta wing planform was chosen, so that the craft would 
at least be representative in shape even though its normal 


flight speed would be well subsonic. A leading-edge sweep of 
54° was reckoned to be the best compromise in this respect; 
and because of the relatively low speed requirement a thick 
symmetrical section having a 10% t/c was used. 

For control of the SC.1 in normal forward flight, orthodox 
aerodynamic control surfaces—ailerons, rudder and elevators— 
are provided. These are operated by means of conventional 
controls in the cockpit via tubular push-pull members. 

In the case of the ailerons and rudder a straightforward 
manual system is employed, but in the elevator circuit an 
irreversible power control unit is incorporated. This was 
found to be necessary to ensure that during the backward flight. 
that is possible with this sort of aircraft, the aerodynamic loads 


PROPULSION 


(ROLLS 


To Nozzies 
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AILERON | 


ENGINE 

“ROYCE 
R.B. 108 
BD. 10: ELEVATOR} 


OP. PIN (UP & DOWN) 
To Surfaces 


do not cause movement of the control surface and give 
undesirable trim changes that might be difficult to control. 

This powered system also prevents adverse or unpleasant 
loads being fed back to the pilot's control column during 
vertical ascent or descent. To cater for the event of a failure 
of the power control there is provision for full manual reversion. 

Rolls-Royce interest in VTOL techniques has always 
favoured the multi-unit type of direct jet-lift powerplant with 
a number of small engines providing the total lift thrust 
required. This provides a ready solution to the engine-cut 
case which is clearly one of the principal problems to be over- 
come in the practical application of jet-lift VTOL. It also 
shows to advantage in keeping the individual units at a size that 
offers the maximum opportunity to minimise s.f.c. 

The company has, in fact, been actively engaged in the 
development of lightweight powerplants for such duties since 
1949. And in 1954 when the SC.1 specification became the 
subject of a contract the team at Derby were in a good 
position to start work on the powerplant for the Short airframe. 

Initially the official proposals, for the jet-lift research aircraft, 
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a KEY 
1. Spin the propulsion-engine (ground-starting bottle to gas 
L ROLL NOZZLE } turbine rotor) and light up 


2. Engine running and air bled off compressor out through 
fixed trunnion (opposite to 2) to supply distributor-head 3 
to feed air-turbine-driven fuel pumps 4, turbine-driven 

= \ auxiliaries-gearbox 5 (driving pc generator 6 and hydraulic 

4 pump 7) with exhaust overboard at 8. 

% Spill overboard (when non-return valve closed) with 
injector-action sleeves to draw air out of compartment. 

10. Air from propulsion engine to lift-engines each via 


trunnion gland 11 and two (parallel) feeds 12 to spin 
15 turbine. Light-up engines 


LIFTING~ENGINES 
(WITH AFT~ SWIVEL 


OF JET 
(ROLLS-RovCr 
RB 108 ) 
AUXILIARIES”’ 
_GEARBOX | 


CONTROLLING THE SC.1 


were centred around four such engines mounted vertically in the 
airframe. These were to be made capable of being tilted in the 
fore and aft plane to give a sufficient thrust component for 
forward flight. Short and Rolls-Royce studied a variety 
of solutions on these lines with various degrees of engine 
movement and in combination with efflux deflection systems 
to provide the requisite propulsive thrust component. 

Many problems came to light as a result of these preliminary 
studies. For example, the use of lift engines for forward 
propulsion meant that to give the necessary thrust they all 
had to be kept running in normal aeroplane flight and this 
resulted in high fuel consumption. Also, the deflection systems 
were found to give undesirable trim changes. Indeed, it 
soon became apparent that the most satisfactory solution of 
all was to have a fifth engine, the sole function of which would 
be to provide the forward thrust; the final specification was 
drawn up on these lines, 

Clearly, the cluster of lift engines needs to be situated on the 
aircraft’s centre of gravity and the individual units kept as close 

(Continued on page 706) 
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13. Lift-engines running and feeding from their compressors ring-main 13 to 
supply air to pitch and yaw nozzles 14 and roll nozzles 15 via trunks 
16 with expansion joints as 17. Also to charge distributor 3 via 18 when 
supply from propulsion engine will be cut out by its N.R. valve 3A duc 
to supply 18 being cut in by its N.R. valve 18A 

19. Air valves 

20. Shut-off valves 


2 Engine compressor bleed 
22. Supply for ventilation of propulsion-engine compartment 
23. Not used. 


PROPULSION ENGINE, LIFT-ENGINES AND All AUXILIARIES ARE NOW RUNNING 
AND AIR-NOZZLES AT THE REaDy. 


Elevator and Pitch-nozzie Control 

24. From stick and rods 24 (with centralizing unit 24A and q-fecl jack and 
auto-stabilizer potentiometer 24B to clutch 25) With faces X engaged, 
then via 26, 26 to elevators (with dynamometer 27A power servo 28) and 
via 27 fore-and-aft nozzles (all manually controlied). With faces Y engaged 
then from 24 to clutch 25 and to elevator via 26 manual and from auto- 
stabilizer 29 to 27 and nozzles (auto-controlied) 

With push-rod A changed to position B (on the ground) menual control 
from stick to both elevator and nozzies is obtained when faces X are 
engaged 


Alleron and Roll-norzie Control 
70. From stick 30 and rods 30 (with centralizing unit 31 and potentiometer 
auto-stabilizer system 32) to clutch 33. With faces X engaged then 
via 34 to ailerons and via 35 to roll-nozzles (all manually controlled) 
With faces Y engaged then from stick and rods 30 to clutch 33 and to 
ailerons via 34 (manual) and from auto-stabilizer %6 to roll-nozzies via 35 
(auto-controlled) 
With push-rod A in position B (on the ground) there is manual control 
from stick to both nozzles and ailerons when faces X are engaged and auto- 
control from stabilizer to both nozzles and ailerons when faces Y are engaged 


Surfaces Nozzles 
(Push rod at position A) 
Clutch engaged as at Xi. Manual Manual 
Clutch engaged as at Y ‘ Manual Stabilized 
(Push Rod at position B) 
Clutch engaged as at X Manual Manual 
Clutch engaged as at Y Stabilized Stabilized 
Emergency operation 
Clutch engaged as at X Manual Manual 


Drawing by 
J. H. Clark, A.R.Ae.S. 


© Temple Press Limited, 
1960 


Rudder and Yaw-nozzie Control 
From rudder bars and rods 37 to rudder and with cable-linkage 38 and 39 

to swing the fore-and-aft nozzles transversely for yaw (all manual control, 

no switch-over to auto) 

General Details 

40. Swivelling jack to tilt lift-engines 

41. Upper horizontal seals (seal the holes in the “ floor-boards"’ 42) to 
prevent upflow of hot air in the * funnel’ formed between the four 
engines 

43. Lower horizontal seals preserve a near unbroken undersurface of fuselage 


44. Engine internal-air systems exhausted into engine bay (but collected and 
dumped overboard in propulsion engine, 45) 

46. Baffle upstream on each jet orifice to prevent jetstream deflection. 

47 Engines linked together in pairs 

48. Jack and scissor link tighten “ bandbrake " type of strap valve around 
compressor (bleed valve) 

49. Bleed valve control unit 

SO. Acceleration control unit 

Si. Seal 43 ghosted away reveals radially placed thermocouples 


ACOCNDI AAIC 
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A 54° delta, the Short SC.1 has a comparatively wide fuselage to accommodate the four Rolls-Royce RB.108 lift engines in the 
centre section. The small bulges under the nose and near the wing tips are jet-control nozzle fairings. 


together as possible in order to obviate any large trim changes 
in the event of an engine failure. This, however, brings a 
problem of its own in that the concentration of all four effluxes 
does mean that the airframe structure is subjected to a fairly 
severe heat treatment when the aircraft is on, or near, the 
ground. With the engines spread farther apart this might be 
avoided; but in the case of a failure either a considerable trim 


Lord Douglas of Kirtleside, chairman of B.E.A., recently saw a 

demonstration of the SC.1 at R.A.E. Bedford. With him here 

are Rear Admiral Sir Matthew Slattery, chairman of Shorts 
(right) and Tom Brooke-Smith, the chief test pilot. 


change would have to be accepted and controlled or the opposite 
engine would need to be deliberately cut to restore the balance, 
with consequent severe loss of lift thrust. 

It might, perhaps, be explained here that this heating effect 
is one of the principal reasons for having a raised grid platform 
for VTOL operation of the SC.1. This enables the hot gases to 
be kept clear of the structure. Another, even more important, 
function of the raised platform is to minimize the ground 
suction effect brought about by the entrained airflow round 
the wing into the lift-engine efflux. This is a well-known 
ground-proximity phenomenon and in the case of the SC.1 was 
found to reduce the effective lift thrust to such an extent that 
it was insufficient for take-off; raising the engine efflux by about 
18 in. was found to be sufficient to overcome this effect. 


Although the basic technique of tilting the lift engines to 
provide all the forward thrust component was not adopted, 
such a system was retained as a form of thrust booster. Fuel 
consumption is always of prime importance and, in order to 
improve matters in this direction as much as possible. it is 
clearly an advantage to reduce the transition time from vertical 
to forward flight to a minimum. The lift engines of the SC.1 
can, therefore, be swung fore and aft 30° each side of the 
vertical to give a component to help accelerate or decelerate the 
aircraft during its transition phase. 

Locaticn of the forward-propulsion engine posed some 
problems, notably in relation to the overall geometry of the 
layout. Clearly it is necessary to have the horizontal efflux low 
down so as to avoid drastic trim changes in forward flight. The 
intake, on the other hand, has to be high up, on top of the 
fuselage; it is not possible to have a ventral intake because of its 
proximity to the hot efflux from the lift engines. The forward- 
propulsion powerplant is, then, inclined in the rear fuselage at 
an angle of about 30° between the dorsal intake forward of the 
fin and the low jet pipe position. 

The four lift engines are trunnion mounted in pairs in the 
fuselage centre-section. Their tilting movement is controlled 


Mr. Beverley Shenstone, 
chief engineer of B.E.A. 
(second left), discusses 
VTOL with Air Chief 
Marshal Sir Ralph Coch- 
rane of Rolls-Royce 
(centre) and Mr. Hugh 
Conway, deputy mana- 
- ging director of Shorts 
(right). 
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The lift-engine intake on top of 
the fuselage is in two portions 
—forward it is closed by normal 
hinged gills aft of which there is 
a larger area closed by spring- 
loaded louvres under a wire 
mesh. The rearmost top intake 
(on the left) is for the forward- 
propulsion engine. 


Photographs copyright 
“The Aeroplane and Astronautic 


by an hydraulic jack, the control valve of which is solenoid 
operated from a switch on the pilot’s control column. The 
arrangement is such that the engines move relatively slowly 
and in the present system the angle of tilt is infinitely variable 
between the set limits. A position indicator in the cockpit 
enables the pilot to hold the lift engines at any given position. 

All five engines have three primary controls each. These 
are all mechanically operated and comprise: an air cock for 
starting which controls the flow of compressed air to the start- 
ing air nozzle in the low-pressure turbine; a throttle control 
which varies the high-pressure fuel flow to the burners; and a 
high-pressure cock which cuts off the fuel supply for stopping 
the engine. 

A primary control in any form of VTOL craft is, of course, 
that governing ascent and descent. In the SC.1 a single lever 
operates the lift-engine throttles for this purpose. This control, 
which is akin to a helicopter’s collective pitch lever is raised 
by the pilot's left hand to increase thrust. A normal throttle 
on the left-hand console in the cockpit controls the thrust of 
the forward-propulsion engine 

Although these two engines’ controls are necessarily 
separate, during transition it may be necessary to operate both 
of them together. To cater for this there is a second, twist- 
grip, throttle at the end of the lift lever; it is mechanically 
coupled to the normal propulsion throttle so that operation of 
either will give control of the forward-propulsion engine 

For the lift engine it is essential that there is a fast and 
accurate throttle response, and burner pressure control is 
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required because a single throttle controls four engines. To 
meet these requirements, Hobson lightweight acceleration 
control units are fitted to each engine and allow the engines 
to accelerate independently, as well as providing extremely 
accurate control of the acceleration from starting speeds up to 
maximum r.p.m. 

As already indicated, the forward-propulsion engine has its 
own separate intake located at the base of the fin into which 
it is faired by means of a large dorsal fillet. For the four lift 
engines there is a large common intake formed by a cut-out 
in the top of the fuselage over the main engine bay. Protection 
against the ingestion of debris when the lift engines are running 
with the aircraft close to, or on, the ground is provided by a 
28-s.w.g. 14-mesh steel gauze screen. 

One of the major problems of this sort of intake arrange- 
ment for the lift engines is that in normal forward flight such 
a large aperture would give rise to high drag and other 
unwanted aerodynamic effects. To overcome this, the major 
part of this intake area is covered with fore-and-aft louvres, 
spring-loaded to the closed position, so that when the aircraft 
is Operating as a conventional aeroplane there is an unbroken 
surface beneath the protective wire mesh. These louvres will 
open when there is a sufficient depression in the engine bay to 
overcome the spring force. A smaller forward part of the 


The bulbous fairing under the tailpipe for the propulsion 
engine is the rear jet control nozzle and incorporates two 
short tail-bumper legs. 
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Tom Brooke-Smith in the 
SC.1 at Bedford prepares 
to take-off. The 18-in. 
high platform has a grid 
centre for the lift-engine 
efflux and obviates tem- 


intake area is controlled by power-operated gills which are 
normally open when the lift engines are running and closed 
when they are stopped. 

When the aircraft is in forward flight and it is required to 
start the lift engines in readiness for a transition to hovering, 
the gills are opened. With the louvres closed, at high airspeeds 
this creates a sufficiently high positive pressure through the 
engine intakes to spin them fast enough for lift-up. At low 
forward speeds, when the pressure is not sufficient to spin the 
lift engines, starting is accomplished using air bled from the 
propulsion engine for this purpose. 

For hovering and VTOL operation when the normal flying 
controls are ineffective, a “ puff-pipe ’’ system similar to that 
used in the Rolls-Royce T.M.R. has been adopted to provide 
the requisite control movements. This system is shown in some 
detail in the accompanying cut-away and schematic drawings. 
The control nozzles are located near each wing tip and at the 
front and rear ends of the fuselage. They are normally 
operated by an auto-stabilization system, but if required can be 
controlled manually by the pilot. 

In the Rolls-Royce T.M.R., the contro! valves in the puff- 
pipes were well inboard, at the engine end. This arrangement 
was found to give a certain amount of time lag between the 
pilot’s control movement and response. On the SC.1 it was 
decided to mount the valves at the extremities of the pipes. 

A great deal of development work has gone into the system 
which has proved extremely satisfactory in practice. Each 
nozzle has a rectangular outlet form and a normal convergent/ 
divergent cross section; the required variation in outlet area 
is achieved by a rotating drum within the nozzle. 

From tappings on the compressor outlet casing of each of 
the lift engines, air is ducted through the outboard trunnion 
mountings of each pair and led to a central gallery duct whence 
it passes to the four control nozzles through smaller ducts. This 
nozzle feed system is made up of magnesium-alloy main ducting 
with cast magnesium-alloy elbows secured to the airframe. As 
the ducted air is hot, expansion joints are necessary and these 
are sealed with O-rings so that the straight ducts are pressure 
balanced. At normal maximum engine r.p.m. the maximum 
pressure in the ducting is 65 p.s.i. 

In normal undisturbed hovering the nozzles are partially 
closed. Appropriate control forces are then given by differential 
operation, opening up one nozzle and closing down the other. 
The wing-tip nozzles give rolling control while the fore-and- 
aft ones, in addition to providing pitch control, are also rotated 
differentially by the normal rudder circuit for directional 
control. 

Integrated Stabilization 

Right from the start of the jet-lift VTOL programme, 
emphasis has been placed on the need for complete auto- 
stabilization about the pitch and roll axes. In the case of the 
Rolls-Royce rig, the puff-pipes control valves were linked to 
a duplex* auto-stabilization system using electric servo-motors 
to operate the valves. To give warning in the event of a failure, 
a fault detection system was incorporated. 

For the SC.1l a more complex system was deemed to be 
desirable by the Short team. It was felt that in order to ensure 
a high degree of reliability, the auto-stabilizer should be a three- 
channel one in which all three are continuously working, with 
each capable of providing full control power, so that 
should one fail it can be overpowered by the other two and the 
control force output from the servo motors remain unimpaired. 

Each channel of this “ triplex” system embodies an amplifier 
receiving signals from control column movement to which are 
added stabilizing signals produced by a gyroscope. Output 
signals from the amplifier are fed to an electro-hydraulic servo- 
motor for translation into control forces that can be applied 
to the conventional control surfaces and to the puff-pipe nozzles. 
It should, perhaps, be noted that it was this dual purpose 
requirement, together with the need for a high response rate, 


* Two independent “ channels” operating all the time 


perature and ground 
suction effects. 


which dictated the use of hydraulic servos rather than electrical 


ones. Although this triplex system gives a good insurance 
against failure, it is still mecessary to incorporate a fault 
detection system, otherwise failures would go unnoticed. 

In order that the pilot can operate both the normal aero- 
dynamic controls and the nozzle system, when making a 
transition, the flying control circuit incorporates two transition 
units giving control selection for either or both the roll and 
pitch axes. There is, for example, a fully manual position 
giving direct control of the pitch nozzles and elevators and of 
the roll nozzles and ailerons to the pilot. It is also possible 
to have a “mixed” control with direct operation of the 
elevators, ailerons and rudder and the auto-stabilizer operating 
the roll and pitch nozzles independently. The third arrangement 
gives full auto-stabilizer control of the ailerons and elevators and 
of the roll and pitch nozzles. The rudder movement and nozzle 
rotation for yaw is not linked into the auto-stabilizer system 
and remains always directly controlled through the pilot’s rudder 
bar. 

Auxiliary power services for the electro-hydraulic systems are 
provided by an air turbine driven by compressed air tapped 
from all five engines. As the inlet air pressure to this turbine 
is likely to vary and as it is necessary to maintain a sensibly 
constant turbine speed, an hydraulically operated pneumatic 
throttle is built into the unit. 

The hydraulic pump provides a 2,500-p.s.i. supply for the 
auto-stabilizer; and warning lamps are provided so that in the 
event of a turbine failure the pilot can revert at once to full 
manual control. The generator driven by the auxiliary air 
turbine gives a 28-volt pc supply; a 24-v. 25-amp.hr. battery 
is provided and, for emergency use there is a 60-amp.hr. battery. 

System failures, however unlikely, have to be guarded against 
and emergency standby systems are always necessary. In the 
SC.1 the hydraulic system is not duplicated for this purpose 
because of the weight penalty involved. There is, however, 
an emergency hydraulic accumulator for the auto-stabilizer 
servo-motors and the elevator power control; this standby is 
isolated from the main system. 

There is a second hydraulic accumulator for the lift-engine 
tilt jack. This is brought into operation by means of an emer- 
gency lever in the cockpit; in normal hovering conditions it will 
centralize the jack within 5° of the vertical; if the aircraft is 
accelerating when the emergency system is operated the engines 
will be swung fully forward to increase the acceleration and 
reduce the time taken to reach normal flight. Other emergency 
systems are incorporated to cater for failure at the transition 
control mechanisms, and wheel brakes. 

Structurally, the SC.1 is comparatively straightforward, 
although the need to have a fuselage with the large cut-out 
necessary for the lift-engine intake posed some problems. The 
fuselage structure consists basically of four longerons on each 
side with closely spaced intercostal channel-section frames 
and a norma! stringer-stabilized skin. The nose portion 
contains the cockpit, at the rear of which there is a sloping 
bulkhead carrying the guide-rails for the Martin-Baker ejector 
seat. 

In the centre portion of the fuselage which houses the 
four lift engines the large cut-outs top and bottom are bounded 
fore and aft by titanium fire-wall bulkheads and each side by 
deep box beams. The bulkheads are, in fact, the front and 
rear spar attachment frames while the box beams carry 
the end loads through the engine bay. The box beams are 
formed by flanged diaphragms riveted between the longerons 
and are covered with titanium sheet which forms an inner, 
side, firewall. In order to accommodate the lift engines in 
their tilted positions these engine-bay bulkheads are “ shaped ™ 
in that they slope forward and aft above and below the wing 
position. 

In the rear fuselage there is a rearward sloping bulkhead 
which forms the rear wall of the propulsion-engine bay and 


(Continued on page 709). 
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Photo by courtesy of Flignt. 


THE S.C.1. 1S FITTED WITH 4 
TYRES, WHEELS AND BRAKES BY By 
DUNLOP 


OUNLOP RUBBER CO. LTOD., AVIATION DIVISION, FOLESHILL, COVENTRY. 
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Anti-Spin 


Parachute 


for the 


SHORT S.C.1. 


G. Q. PARACHUTE CO. LIMITED 


Stadium Works, Portugal Road, Woking, Surrey. 
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(Continued from page 708) 


to it is attached the main spar of the fin. Forward of this 
there is a vertical bulkhead which forms the front wall of 
the engine bay. 

The fin itself is a two-spar structure with the leading-edge 
portion forming part of the torsion box: the dorsal fairing 
containing the propulsion engine intake is integral with the 
fuselage. The rudder structure is conventional with channel- 
section front and rear spars and flanged pressed ribs; it 
is carried on a roller bearing at the top of the fin and a 
torque-\ube assembly in the fuselage. 

With a swept-back front spar located on the 30%, chord 
line, and a spanwise rear spar at the rear engine-bay bulkhead, 
the wing of the SC.1 is a fairly conventional two-spar structure. 
The spars have machined light-alloy angle-section upper and 
lower flanges and sheet webs; they do not come together at 
the extreme tip of the wing but are joined with a shear 
fitting at a point about 3 ft. inboard of it. 

As a flexible bag fuel tank is housed in the inboard inter- 
spar portion of the wing, the drag ribs in this area have large 
flanged cut-outs through which is riveted an inner skin. Out- 
board of the tank position there is a built-up box structure 
of sheet diaphragms stiffened by angle and channel section 
members forming the main attachment structure for the under- 
carriage legs. 

Forward of the front spar, over most of the span the leading- 
edge is formed by a detachable fuel tank. In the trailing-edge 
portion of the wing there are flanged ribs with flanged lightening 
holes and cut-outs for the control nozzle air ducts and for the 
normal flying control rods. There is a sturdy box rib at about 
mid-span position along the trailing-edge to provide a mounting 
for the twin-bearing fitting for elevator and aileron hinges. A 
second aileron hinge rib is located near the tip. 

Elevators and ailerons are built up from channel-section 


Good all-round visibility for the pilot is necessary for VTOL 
operation and is a feature of the SC.1 


spars and leading- and trailing-edge members with pressed 
flanged ribs. Each aileron is carried on roller bearings at its 
inboard and outboard ends. The elevators have a rolier 
bearing at the outboard end and are supported inboard by 
torque tube assemblies in the fuselage. 

As one would expect, the undercarriage of the SC.1 has 
been designed for much higher vertical descent speed than 
would be the case for a more orthodox aeroplane and it has 
an exceptionally long travel. Its most interesting feature, 
however, is its variable geometry. 

For operation as a normal aeroplane the main-wheel position 
needs to be comparatively near the CG. But for vertical 
landings—particularly with some backward drift—such a wheel 
position is likely to cause the aircraft to topple over backward. 
This means that for VTOL operation an alternative rearward 
position of the main wheels has to be provided. This has been 
accomplished by having the main legs attached to the wing by 
a pin joint. and providing drag bracing in the form of an 
hydraulic jack which can swing the leg forward or aft 15 
to either one of the two positions. 

Another feature dictated by VTOL requirements is the fully 
castoring wheels on all three legs. As this castoring capability 
is not required during normal take-off and landing runs, the 
main wheels are equipped with an automatic castor lock. This 
is operated by the hydraulic system used to swing the leg 
forward for fixed-wing take-off and landing; with the legs in 


A close-up of the rear fuselage. A tail parachute is stowed in 
the compartment above the jet pipe. 
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this position, the wheels are prevented from castoring—when 
they are back for VTOL operation the lock automatically 
disengages and they become fully castoring. For the nosewheel 
there is a mechanically operated castoring lock comprising a 
spring-loaded plunger and Bowden cable control from the 
cockpit. 

It is interesting that in practice to date this castoring facility 
has proved to be less necessary than originally thought. In 
fact the control characteristics of the SC.1 in vertical landings, 
even in severe cross-wind conditions, have been found to be 
precise enough for touch down to be made without sufficient 
sideways movement to warrant the use of castoring wheels. 

In operation, the Short SC.1 gives a very convincing proof 
that the turbojet-powered direct-lift flat-riser is a most practical 
proposition. Its take-off is remarkable enough-——a smooth and 
completely steady vertical rise to a height of about 40 ft. 
followed, with hardly a pause and no change of attitude, by 
a rapid acceleration horizontally into normal aeroplane flight. 
It is its landing technique, however, that makes it finally clear 
that the unpleasant and dangerous phenomenon of stalling has 
at last become aeronautically démodé. To see a delta aero- 
plane make a normal swift circuit of an aerodrome, approach 
the runway quite fast, slow down, stop, and descend vertically 
to a gentle touch-down, adds a certain amount of point to the 
use of the word “breakthrough” that has been used in 
relation to craft of this sort. 

As we said earlier, however, at the present state of the 
art, the SC.1 is no more than a research vehicle. With the 
new generation of Rolls-Royce jet-lift engines—which are 
reported to have half the weight of the RB.108 for the same 
thrust—this technique could certainly be put to good military 
use in a supersonic VTOL fighter in the foreseeable future. 
Indeed, one of the many projects studied by the Short team 
is an attractive compound delta with six lifting engines and 
one forward-propulsion unit, the intakes for the latter being 
in the wing root. This, clearly, is a somewhat forward-looking 
project, and the company has other shorter-term possibilities 
in mind in the form of straight developments of the SC.1 with 
improved versions of the present engines. 

In fact, the most pressing need at the moment would seem 
to be the accumulation of “user experience,” so that the 
pure operational problems as well as those related to the 
reliability and serviceability of a radical vehicle can be investi- 
gated “in the field.” There is, indeed, much to be said for 
building a small number of improved SC.1s for exploratory 
operation in the R.A.F. 

On the civil side of the VTOL picture, the prospect is 
inevitably a longer-term one. The indications are, though, that 
the Short VTOL integrated system technique is now at least as 
far—if not more—advanced as the technologies related to civil 
supersonics. Noise and economy are, perhaps, the largest 
problems still to be overcome and in this the Rolls-Royce 
team-——with their unrivalled experience with the RB.108 and 
a long background of research and development into jet-lift 
engines—will doubtless come up with an appropriate solution. 
Some form of fan engine perhaps would be the long-term 
answer in that it would be quieter and more economic in 
terms of fuel consumption. 

Seven years ago Dr. A. A. Griffith of Rolls-Royce, 
propounded his solution to the problems posed by a coming 
demand for supersonic airliners with a slim delta airframe and 
special jet-lift engines separate from propulsion engines. The 
Short SC.1 has taken the realization of that “dream” a 
sizeable step forward.—F.T.M. 
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The Fighting Services 


Change of Command 


IR VICE-MARSHAL A. D. SELWAY, C.B., D.F.C., is to 

become Commander-in-Chief, Far East Air Force, at the 
end of this month with the acting rank of Air Marshal. He 
will succeed Air Chief Marshal The Earl of Bandon, K.B.E., 
C.B., C.V.O., D.S.O., who has 
held the appointment since 
July, 1957. 

Air Officer Commanding, No. 
18 (Reconnaissance) Group, 
Coastal Command, and Senior 
R.A.F. Officer, Scotland, since 
September, 1958, Air Vice- 
Marshal Selway was previously 
Commander, R.A.F. Staff, 
British Joint Services Mission 
(U.S.A.) from November, 1955, 
From 1953 to 1955 he was Air 
Attaché in Paris. 

The appointment of A.O.C.. 
No. 18 Group, is to be taken 
over by Air Cdre. R. B. 
Air Vice-Marshal A. D. Selway. Thomson, C.B., D.S.O., D.F.C., 

on Jne. 24 with the acting ra 
of Air Vice-Marshal. A.O.C., Gibraltar, since May, 1988. Ait 
Cdre. Thomson was previously Group Captain in charge of 
Operations at Headquarters, Coastal Command, 


Lightship Reseue Award 


Ts Alan Marsh prize instituted by the Helicopter Associa- 
a tion 5 (now the R.Ae.S. Rotorcraft Section) 

recognition of outstanding rotary-win ilotage has bee 
awarded to Fit. Sgt. B. Breach of No. 338 
Command, based at R.A.F. Leuchars. He receives the prize 
for piloting the helicopter which last December rescued five 
of the crew of the gale-battered North Carr Lightship, then 
in imminent danger of foundering. 

Called in following the loss of the Broughty Ferry lifeboat 
with all hands, Fit. Sgt. Breach flew to the lightship in a 
Sycamore. Hovering over the ship the helicopter winched up 
two of the crew and flew them to the shore: returning, it took 
off three more, including the captain. The entire operation 
from the moment the helicopter took-off until the last man 
was landed lasted | hr. 33 min. A second helicopter of 
No. 288 Squadron, piloted by Fit. Lt. J. E. McCrea. stood by 
during the operation and then rescued the two remaining 
members of the crew. 

Fit. Sgt. Breach will be presented with his prize at the 
Rotorcraft Section’s annual dinner at the Dorchester Hotel in 
September. 


Gunnery Champions 

URING his recent two-day visit to the R.A.F. in Germany, 

H.R.H. the Duke of Gloucester presented the Duncan Trophy 
to No. 26 Squadron, the 1959 winners of the annual 2nd T.A.F. 
air-to-air gunnery competition. Commanded by Sqn. Ldr. D. L. 
Edmonds, A.F.C., the Squadron forms part of No, 121 Day 
Fighter Wing with Nos. 20 and 14 Squadrons at R.A.F. 
Gutersloh. 


Achieving a 10%, better average than the next best Hunter 


squadron during the competition, No. 26 Squadron had no 
avoidable gun stoppages nor were any other servicing penalties 
Altogether, 


incurred—-a high tribute to the ground crew. 


INCREASING RANGE — 
Two D.H. Sea Vixens 
just prior to making con- 
tact during a recent buddy 
flight-refuelling trial under- 
taken by de Havilland at 
Hatfield. All operational 
Sea Vixens can become 
tankers with the attach- 
ment of the self-contained 
refuelling pod to the star- 
board outer pylon. 
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No. 26 won the trophy for 1959 against keen competition from 
four other Hunter day-fighter squadrons, two Javelin all- 
weather squadrons and two Meteor night-fighter squadrons. 
The Duncan Trophy was originally presented to the R.A.F. 
in 1944 by General Duncan, then Chief of the Brazilian Air 
Force, to mark the bond of friendship between the two air 
forces, In 1953 the trophy was handed over for competition 
to the 2nd T.A.F. in Germany and has been awarded annually 
since then to the squadron achieving the best gunnery results. 


R.A.F. Appointments 


HE following are recent Royal Air Force 
appointments: 

Air Ministry: Wg. Cdr. A. S. R. Strudwick, D.F.C., and Wes. 
Cdr. A. R. Wilson, D.S.O., to the Department of the Chief of the 
Air Staff: Wg. Cdr. W. D. Evans, D.F.C., to the Department of 
the Air Member for Personnei. 

Bomber Command: Weg. Cdr. P. G. Hill to R.A.F. Marham to 
command No. 214 Squadron; Sqn. Ldr. K. O. Lockyear to R.A.F. 
Lindholme as Senior Technical Officer, with acting rank of Wg. Cdr. 

Fighter Command: Sqn. Ldr. R. E. Gardiner, D.F.C., to R.A.F. 
Leconfield to command No. 72 Squadron, with acting rank of 
Weg. Cdr. 

Coastal Command: Wg. Cdr. K. H. P. Murphy, M.B.E., to 
R.A.F. Aldergrove to command the Administrative Wing; Wg. Cdr. 
R. S. B. McClean to Headquarters as Deputy Principal Medical 
Officer. 

Transport Command: Wg. Cdr. G. W. Swanwick to Headquarters 
for organization duties. 

Maintenance Command: Weg. Cdr. D. C. Goodrich to Head- 
quarters, No. 41 Group, for engineering duties: Wg. Cdr. A. H. 
Mawer, D.F.C., to the R.A.F. Staff College, Andover, for directing 
staff duties: Sqn. Ldr. R. H. Petchey to the R.A.F. Staff College. 
Andover, for directing staff duties, with acting rank of Wg. Cdr. 

R.A.F. Germany: Wg. Cdr. N. Poole to Headquarters as Deputy 
Senior Personnel Staff Officer. 

Far East Air Force: Wg. Cdr. F. H. Kelly, M.B.E., to Head- 
quarters for equipment dutics. 

Other Appointments: Gp. Capt. D. S. Wilson-MacDonald, D.S.O., 
D.F.C., to Stockholm as Air Attaché: Gp. Capt. B. P. Young, 
O.B.E., to A.F.C.E. for staff duties: Wg. Cdr. C. F. Ambrose. 
D.F.C., A.F.C., to Belgrade as Air Attaché, with acting rank of 
Gp. Capt.; Wg. Cdr. D. S. Grant to Headquarters, 2nd AT.AF. 
as Medical Adviser, Logistics: Wg. Cdr. D. J. Lynch, M.B.E., to 
A.A.F.C.E. for administrative duties: Wg. Cdr. J. S. Mason to 
the British Joint Services Mission, Washington, for liaison duties: 
Weg. Cdr. J. H. T. Pickering to A.A.F.C.E. for operational duties 
We. Cdr. R. E. G. Piff to the Ministry of Aviation; Wg. Cdr. B. 
Spray to A.A.F.C.E. as Personnel Staff Officer to the Commander 
Wg. Cdr. A. McK. S. Steedman, D.F.C., to the Joint Services Staff 
College for directing staff duties: Sqn. Ldr. A. J. M. Morgan to 
the Ministry of Aviation with acting rank of Wg. Cdr.: San. Ldr. 
J. T. Prentice to the War Office with acting rank of Wg. Cdr. 


among 


More Service News 


Hack Trophy.—Manchester University Air Squadron won. this 
year’s Hack Trophy competition held at the R.A.F. Central Flying 
School, Little Rissington, on May 28. Out of a possible total of 
540 points, Manchester scored 354.5 points; London U.A.S. obtained 
349.5 points; and Glasgow U.A.S. came third with 264.5. 

Biggin Hill Reunion.—A reunion will be held in London next 
September for all who served in the Operations Room at R.A.F. 
Biggin Hill during 1940. Anyone eligible and interested in attending 
are invited to write to Warrant Officer E. T. Pierce at 115 Priory 
Crescent, Aylesbury, Bucks 

R.A.F. West Mailing.—The U.S. Navy is to take over administra- 
tive and operational control of R.A.F, West Malling in October. 
The station will be occupied by the U.S. Navy Transport and 
Communications Squadron previously based at Blackbushe. 

R.A.F. Benevolent Fund.—Contributions to the R.A.F. Benevolent 
Fund resulting from the 1959 * Battle of Britain Week” activities 
by R.A.F. Association branches show an increase over the corres- 
ponding figure for the previous year. £15,364 has now been received 
from 328 R.A.F.A. branches compared with £14,624 from 341 
branches over the similar period in 1958. 
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THE 
ROYAL AIR FORCE 
PRIMARY 
AND 
BASIC 
TRAINER 


POWERED BY THE BRISTOL SIDDELEY VIPER a 


Also available equipped for armament 

training and for use as a tactical weapon. 

Rugged construction and simple main- 

tenance ensure high utilisation under the 
most demanding conditions. 


HUNTING AIRCRAFT LIMITED 


A Hunting Group Company 


Luton Airport, Bedfordshire, England, and at 1450, O'Connor Drive, Toronto, Canada, 
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Aviation News in General 


BIRTHDAY FLYPAST. — Sixteen 
Fighter Command Hunters are to fly over 
Buckingham Palace at 13.00 hrs. tomor- 
row (Jne. 11) to mark the official birth- 
day of H.M. the Queen. Led by Wg. Cdr. 
G. J. Storey, O.C., Flying, Duxford, the 
fighters will be drawn from Nos, 19, 56, 
65 and 66 Squadrons. 


FAST RETURN.—The Bomber Com- 
mand Valiant of No, 214 Squadron 
which flew non-stop from the U.K. to 
Singapore in 15 hr. 35 min., made the 
return trip from Butterworth, Malaya, 
to R.A.F. Marham in 16 hr. 164 min 
Flying against head winds, it was again 
flight refuelled over Karachi and Cyprus 
by Valiant tankers. 


B-58 TRAINER. — The first Convair 
TB-58, trainer version of the B-58, made 
its maiden flight recently and is scheduled 
for delivery to the U.S.A.F. on Jne. 30 
This aircraft will be used for transition 
and instrument training of B-58 pilots; 

does not have the bombing and elec- 
tronic counter-measures equipment of the 


operational aircraft 


NA,39 ESCAPE.—Rocket-sled tests at 
China Lake, California, have proved that 
high-speed low-level ejections can safely 
be made from the Blackburn NA.39 strike 
aircraft. Phrough-the-canopy ejections 
will be possible. 


NUCLEAR BOMBER? According to 
the U.S. Defense Dept.. test flights with 
nuclear-powered aircraft should be made 
in the “ mid-1960s.” but an operational 
aircraft is further off in time. In the past 
14 years the U.S. has spent about £357 
million on its programme to develop 
nuclear propulsion for aircraft. 


U-2 MEDALS.— According to Soviet 
News, “officers and men who distin- 
guished themselves in shooting down the 
American spy plane on May 1 were 
presented with government orders and 
medals * at a ceremony in Sverdlovsk on 
Mav 19. 


AMERICAN BREAK-THROUGH.— 
United Airlines have ordered a Caravelle 
flight simulator with full motion in pitch 
and roll, from the Flight Simulator 
Division of Redifon, Ltd. When com- 
pleted it will be installed in the airline’s 
training department at Denver, Colorado. 
Redifon are also supplying a Comet 4 
type trainer with motion in pitch only to 
C.M.A. Mexican Airlines. 


DOPPLER ORDER.—An order for 
eight CMA-601 navigation computers has 
been placed with the Canadian Marconi 
company by K.L.M. together with a 
repeat order for four CMA-623 Doppler 


ANOTHER BUYER.— 
Sweden is the tenth country 
to buy English Electric 
Canberras. Here a Swedish 
Canberra T.Mk.11, an Al 
radar trainer, is seen at the 
company’s airfield at 
Samlesbury prior to 
delivery. 
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Sensors. K.L.M. DC-8s are the first 
delivered by Douglas with complete 
Doppler equipment ready for operational 
use 


BIG RADAR.—First Ballistic Missile 
Early Warning System (BMEWS) site at 
Thule, Greenland, is expected to be 
operational this autumn. First opera- 
tional tests may use polar orbiting 
satellites as “ targets.” 


NUCLEAR BOOST.—A _sub-orbital 
test vehicle for the Project Rover nuclear 
rocket has been proposed by the Martin 
Company, utilizing a modified Titan first- 
Stage 


PIONEER FADES.—Power drain of 
the 150-W. transmitter in the solar probe, 
Pioneer V, has proved too much for the 
storage batteries which have apparently 
deteriorated. However, Jodrell Bank is 
still receiving data via the 5-W. trans- 
mitter which should remain effective up 
to about 20 million miles. It was hoped 
that the higher-power transmitter would 
provide a radio range of some 50 million 
miles. 


COMMUNICATOR. — First Courier 
delayed-repeater communications satellite 
is scheduled for launching on or about 
Sept. 1. 


SUPER BOOST.—Rocketdyne expect 
to test the first complete 1.5 million Ib 
s.t. F-l rocket engine at Edwards Air 


Force Base, California, next spring. 


MORE Tu-114 RECORDS.— A 
further series of records has been claimed 
for the Tu-114 following a flight with a 
25-tonne (55,116-lb.) payload over a 
5,000-km. (3,107-mile) circuit at 544.7 
m.p.h. The flight breaks the existing F.A.I. 
records for this distance with payloads of 
1, 2, 5, 10, 15 and 20 tonne also. 


VISCOUNT PURCHASE. 
Drewery Aviation has purchased three 
Viscount 708s from Air France. The 
aircraft, which have a 49-seat layout, 
arrived at Gatwick at the end of last 
week and are immediately available for 
group charters in the present season. 


BIG VTOL.—A VTOL airliner with 
twelve turbojet engines been 
proposed by Mr. James O'Malley, tech- 
nical director of Bell Aircraft Systems 
division; the craft would be about the 
size of a Boeing 707. 


Maitland- 


LONDON-SHANNON, Air Lingus 
opened a direct London-Shannon service 
on May 30 with Viscounts. There is a 
daily service and a weekly all-freight 
service on this route. 


L.A.P. MOVE.—-The apron at London 
Airport North is now being supplemented 
by the B.O.A.C. maintenance area at 
Cranford Lane. This area is used by 
aircraft of B.O.A.C. and of other com- 
panies handled by the Corporation when 
the apron is full or when a quick turn- 
round, requiring 34-5 hr. of servicing and 
maintenance, is wanted. Passengers and 
baggage are transported to or from the 
North Side Terminal for processing. 


HERALD BACK.—The first produc- 
tion Handley Page Herald arrived back 
at Woodley on May 27 at the end of its 
34,000-mile tour of Africa and South 
America. A large part of the time was 
spent in Brazil where the prototype 
Herald was demonstrated during 1959. 
Orders for the Herald are “ expected 
before the end of the year,” according 
to Handley Page 


SHEREMETYEVO OPENS. Since 
Jne. 1, all international services into 
Moscow have been using the new air- 
port at Sheremetyevo some 20 miles 
from the city centre. The former inter- 
national airport at Vnukovo is now used 
only for internal services and an air link 
is provided between the two airports for 
transit passengers. 


B.U.A. BEGINS. Following the 
incorporation of British United Airways 
on May 20, services are now being 
operated from Gatwick in the name of 
this new company. The routes and air- 
craft are those of Airwork, Transair, 
Morton and Olley—all at present carry- 
ing their former liveries. Other B.U.A. 
services operate from Southend and 
Stansted. 


DC-8 ORDERS. United Airlines has 
changed its DC-8 order to include 22 of 
the JT3C-powered Series 10 domestic 
version, 15 domestic JT4A- powered 
Series 20s and three Series 50s with 
JT3D turbofan engines. The Philippine 
Air Lines’ order for two DC-8s has also 
been changed from Series 30 to Series 50 
versions with turbofans. 


C.A.. PRESIDENT. Mr. David 
Boyd, O.B.E., B.Sc., F.C.A.1L., formally 
took office as President of the Canadian 
Aeronautical Institute for 1960-61, at 
the Institute’s annual general meeting on 
May 14. He is works manager of Rolls- 
Royce of Canada, Ltd., in Montreal. 


CANADIAN APPOINTMENT.—Mr. 
Victor Koby has been appointed a 
director and general manager of Field 
Aviation Co., Ltd., of Oshawa, Ottawa, 
Toronto and Calgary. Mr. Koby was 
formerly with Field's parent company, 
Hunting Associates, Ltd. 
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Anglo-Belgian 
Collaboration 


RODUCTION by Avions Fairey S.A. of the Lock- 

heed F-104G Starfighter is to begin at Gosselies, 

Belgium, in the autumn. This company is, as is widely 
known, a subsidiary of the Fairey Co., Ltd. 

The Belgian aircraft industry comprising Avions 
Fairey and SABCA (Société Anonyme Belge de Con- 
structions Aéronautiques) will co-operate with toe 
South German Group (composed of Messerschmitt, Dornier, 
Heinkel and Siebel) to manufacture some 400 aircraft under 
Lockheed licence. The Dutch industry will work in conjunction 
with the North German Group (Hamburger Flugzeugbau, Weser 
and Focke-Wulf) for a similar quantity. In all, nearly 800 
Starfighters are to be built, following the agreement signed last 
March between the Defence Ministers of Belgium, the Nether- 
lands and West Germany. 

Major sub-assemblies are to be built at Gosselies and, in 
addition, Avions Fairey will be responsible for some final 
assembly and test flying. 

Gosselies is, at present, fully occupied with contracts from 
the Belgian and French Air Forces for the overhaul of their 
standard fighter aircraft. 

After two years’ service, and irrespective of the number of 
hours they have flown, Republic F-84F Thunderstreaks of the 
Belgian Air Force are brought to Gosselies for an IRAN 
initials pronounced as a word and signifying “Inspect and 
Repair As Necessary.” Each aircraft is first stripped down to 


One hangar is devoted to production of the Fairey Tipsy 
Nipper of which 80 had been sold by the end of May. 


de 


at Gosselies is the Hawker Hunter. 


One of the three basic military aircraft types received for overhaul 


Nearly 200 of these had been 
assembled by Avions Fairey by the end of 1958. 


its component parts and then the individual components are 
stripped, tested and checked. Liquid oxygen regulators, gauges 
and converters, guns, radio and radar sets, hydraulic power 
controls, wheels, brakes, generators, inverters, fuel pumps and 
measuring equipment—each of these items is taken from the 
aircraft, completely dismantled and checked and faulty com- 
ponents replaced. When the aircraft leaves it is considered 
as having a new life. 

Three basic types of aircraft are received from two military 
air arms. They are Republic F-84Fs, Hawker Hunter Mk. 6s 
(most of which were originally assembled at Gosselies during 
1955-59 from parts manufactured by Hawker and Fokker) and 
Hunting Pembrokes from the Royal Belgian Air Force and 
F-84Fs from the French Air Force. 

The Belgian F-84Fs have the most detailed overhaul. Those 
from the French Air Force are maintained and repaired to an 
official schedule which does not demand quite the same degree 
of maintenance of equipment. The Belgian Hunters are also 
overhauled to a shorter schedule but, in addition, they are 
returned tg Gosselies in rotation for various modifications 
The Pembrokes, used by the Belgian Air Force for aerial photo- 
graphy, communications and multi-engine pilot training are 
repaired and maintained, and are occasionally pvrought in toi 
conversion to different réles such as V.I.P. transport. 

Belgian F-84Fs for IRAN are flown in by air force pilots; those 
that have had ground failures or have crashed are brought in 
by road. An incoming check is made on the hard-standing in 
front of the main repair hangar for functional testing of main 
services and systems, and the engine has a test run. The aircraft 
is then taken to a flight shed for paint stripping and cleaning 
down, It is then returned to one of the two double bays in 
the No. | hangar. One of these is reserved for Belgian F-84Fs 
and the other for French F-84Fs and Belgian Hunters. 

Then the aircraft is dismantled completely. The rear fuselage 
is removed and the engine withdrawn; complete undercarriage. 
flaps, elevators, spoilers, ailerons, pylons, dive brakes. fuel 
tanks, inspection panels, radar, radio, navigation aids. guns, 
radar-ranging equipment, instruments, control runs, hydraulic 
hoses, generators, inverters, starter bottle, cowlings, fairings, 
ejection seat, flying tail, gun deck, canopy—everything that is 
removable is taken off at this first stage. All that is left is a 
skeleton front fuselage with wings attached and a rear fuselage 
with the small part of the fin below the tailplane which is of 
integral construction. 

Each complete major component is inspected for major faults 
and, after agreement with Belgian Government inspectors on the 
spot, a quadruplicate order for replacement parts is passed 
through to the Works Office. This first examination is only to 
weed out those major components which are beyond repair. 

The items are passed on to their respective servicing bays 
where they are completely dismantled. The Avions Fairey 
inspectors then decide which new part must be ordered from the 
manufacturers to bring the component to the approved 
condition. 

One bay is devoted to ejection seat repair. The seat used 
in the F-84Fs is Republic-built; that in the Hunters is built by 
Martin-Baker. Linkage, cabling, release units, cartridges, firing 
mechanism, hood and harness are stripped, checked, reassembled 
and freshlv painted. 

For engine repair there are two separate bays, one for the 


Left, Republic F-84F Thunderstreaks of both the Royal Belgian 
and French Air Forces are overhauled at Gosselies. 
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General Electric J65 (many of them Buick built) for the F-84Fs 
and the other for the Hunters’ Rolls-Royce Avons, practically 
all of which are the Mk. 203 version built under licence by the 
Belgian Fabrique Nationale factory at Liege. Engine inspection 
ind overhaul is of a minor nature compared with the work done 
On other components. Certain engine-driven accessories such 
as hydraulic pumps and generators are given a major treatment, 
but only standard maintenance tasks are performed on the 
engine itself. At the end of every 600 hours the engine is 
returned to the manufacturers 

Components tested include the Republic-designed hydraulic 
power control units for the F-84F; the standard Hydrobooster 
for the Hunter built by Fairey’s Hydraulics Division at Hayes; 
the Maxaret brake control units: and the high-pressure com- 
pressor for charging starter bottles. The F-84F starter bottle 
is a sphere of spun glass-fibre lined with steel sheet. After 
checking for capillarizing and flaws in the glass-fibre covering. 
pressure is applied to 3.500 p.s.i. while the sphere is contained 
in a wire cage. This not only contains fragments in the event 
of an explosion but, by fitting very closely, also indicates if 
the bottle is expanding under pressure. 

The 1RAN for the French F-84Fs is done to a slightly less 
stringent French Air Force schedule which means that French 
F-84Fs “turn round” in about three months compared with 
four and a half months for Belgian aircraft. Since 1959 
Gosselies has handled some 80 F-84Fs from Belgium, 40 from 
France and 60 Belgian Hunters 

In the main Engineering and Design Block is an Instrument 
Repair Laboratory, with test installations constructed by Avions 
Fairey in conjunction with Bryans Aeroquipment. These are 
capable of testing liquid oxygen regulators and gauges in 
addition to standard instruments such as altimeter, airspeed 
indicator, Machmeter, direct-reading pressure gauges and time 
flight clocks. Previous to the completion of this installation 
some six months ago liquid oxygen regulators had to be 
returned by the Belgian Air Force to the manufacturers. Radar 
installations, VHF, UHF and IFF transmitter/receivers are also 
overhauled and checked in this laboratory as are gyroscopic 
instruments, but only minor repairs and adjustments are 
undertaken. 

A small design section has responsibility for support equip- 
ment such as test and re-alignment jigs, tools and cradles, and 
for structural modifications. Both the Belgian and French Air 
Forces supply complete modification kits for their F-84Fs. 

Jigs for structural repairs on the F-84F are specially designed 
and built; those for the Hunter are adapted from the original 
jigs which Avions Fairey used in the assembly of some 192 
Hunters for the Belgian Air Force during 1955-58. Most of 
these are now returning for the standard IRAN. 


Above, jigs for structural repairs are specially designed ac 
Gosselies. Here a fixture is being checked. 


Above, a section of the aircraft bonded stores. 
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Right, an instrument 
under test in the fully 
equipped laboratory 


Above, overhaul of hydraulic equipment is a speciality of 
Avions Fairey. 


In the Main Reassembly Hangar the gun packs for the 
Hunter and F-84F are stripped, checked and aligned; radome 
caps stripped and cleaned and 32 separate coats of controlled- 
thickness rubber solution sprayed on, undercarriages assembled 
and aligned; and structural components and skins repaired and 
fitted. 

Without the original construction jigs to work with, great care 
has to be taken in the case of the F-84F to avoid deformation 
in an item as large as a wing section. Rivets and panels are 
removed progressively in sections to reduce twisting and 
bending loads to a minimum. New skins are stretched and 
drilled before being offered up to the component, and the head- 
aches involved here can be gauged from the fact that in one 
skin for an aileron there are some 700 holes which have to be 
drilled in the new plate (26-gauge) to match exactly the existing 
holes in the structural member 

The paint shop is probably one of the best of its kind in 
Europe—certainly far in advance of the average aircraft 
industry painting facilities and comparable with the best auto- 
mobile factory practice. It is divided into two bays, one for 
synthetic paints and the other for the cellulose used on Hunters 
and Nippers. All stencilling is done in English, the standard 
language for N.A.T.O. forces. An interesting contract also 
fulfilled in the paint shop is the modification of fuel bowsers 
for Shell. 

After ground test runs an Avions Fairey test pilot takes the 
machine up for a full flight test and the aircraft is returned to 
the air force in new condition. The average number of flights 
needed to check out a Thunderstreak from Gosselies is 2.1. 

Production of Avions Fairey’s own aeroplane, the Tipsy 
Nipper, is carried through in one hangar except for painting. 
This little machine now looks like being the biggest success in 
Avions Fairey’s long line of famous private aeroplanes 
developed by Mr. E. O. Tips. By the end of May, 1960, over 
80 Nippers had been sold to clubs and private owners in the 
U.K., Germany. Austria. Netherlands, Switzerland, Denmark, 
Sweden, Ghana, Nigeria, Puerto Rico, U.S.A., Australia, South 
Africa, Italy and Sierra Leone. Although it is the dual ignition 
version which has been given a British C. of A. the single- 
ignition aircraft still has many adherefts, particularly in 
Germany, and 10°, of the Nippers sold have single ignition. 

The entire construction is done at Gosselies, including the 
production of kits. After assembly the aircraft are test flown 
by Avions Fairey’s senior test pilot, M. Bernard Neefs and his 
colleague M. Jacob de Beuken. 

With Nippers, Hunters, Pembrokes, F-84Fs and, in due 
course, Starfighters, a day's flight testing at Gosselies is likely 
to be as varied as at any aircraft manufacturer's airfield in the 
World. 
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Missile into Satellite Launcher 


ITH the recent cancellation of the Blue Streak LRBM 
Britain has opted out of the development of long-range 
missiles; these are now produced only by Russia and the US. 
But although Blue Streak is dead as a strategic missile, it is the 
only vehicle on which Britain can base an effective space 
programme, either military or civil. Studies of the cost and 
value of such a programme are now being made and, after 
considering these, the Government will make a final decision 
about Blue Streak’s future. 

Recent indications of the military value of satellites, and 
their undoubted value for scientific studies, suggest that it 
would be unwise to decide against a British satellite programme. 
Blue Streak would be an ideal basic booster for this. Its large 
size and liquid-fuel propulsion are both advantages for a 
satellite launcher, although these are features which count 
against it from a military viewpoint. 

Blue Streak was scheduled to enter service in 1965; long 
before then the U.S. plans to have the Minuteman ICBM and 
Polaris IRBM in service. Both these are solid-propellent 
missiles of smaller size than Blue Streak, though with smaller 
warheads. 

Until recently the Blue Streak programme was highly secret 
and even now detailed information about this missile cannot be 


given by the companies concerned in its development. But, 
as so often happens, many facts about the missile have been 
revealed in Parliament, particularly during the recent Blue 
Streak debate. 

Blue Streak is designed for launching over a range of 2,500 
nautical miles from hardened underground sites which are 
intended to protect it from enemy attacks. The prime con- 
tractor, de Havilland Propellers, Ltd., designed the missile in 
collaboration with Convair, drawing to a considerable extent 
on U.S. experience with the Atlas ICBM. The two-chamber 
liquid oxygen/kerosene rocket motor for the missile has been 
developed by Rolls-Royce Ltd., under an agreement with 
Rocketdyne; it is based on a Rocketdyne motor. The inertial 
guidance system has been the responsibility of Sperry. 

Before deciding to develop Blue Streak, the Government 
investigated the possibility of obtaining, from the U.S., a suit- 
able ballistic missile to succeed the V-bombers. In June, 1954, 
Mr. Duncan Sandys, who was then Minister of Supply, visited 
the U.S. to discuss this, but at that time it was not U.S. policy 
to supply other countries with ballistic missiles, even without 
their nuclear warheads, because this was considered contrary 
to the spirit of the McMahon Act. However, the U.S. did 
agree to give full technical assistance for the development of 
a British missile, although not for its warhead. 

When Mr. Sandys became Minister of Defence in 1957 he 
called for a review of military developments, which led to 
the famous Defence White Paper of that year. One major 
point to be decided was the weapon to succeed the V-bombers 
as the vehicle for the nuclear deterrent. The choice lay between 
Blue Streak and the supersonic bomber under development by 
Avro. The bomber was cancelled. 

When the McMahon Act was amended in July, 1958, an 
exchange of nuclear information became possible: up until that 
time Britain did not possess the technical information needed 
to design warheads suitable for fitting to U.S. weapons. This 
created a new situation and Mr. Sandys visited Washington to 
see whether Britain could substitute a suitable U.S. weapon 
for Blue Streak and thus save money. 

The only U.S. missiles in the medium-range field were Thor 
and Polaris. Thor was rejected as a replacement for Blue 
Streak because it did not have the necessary range and could 
not be sited underground. At that time the under-water 
launching of Polaris created many problems, and the U.S. 
authorities advised that Britain would be unwise to cance! Blue 
Streak until the feasibility of the Polaris system had been 
proved. It was also suggested that Britain would do better to 
wait for a later and improved version of Polaris. 

Apart from this advice it was clear that Britain could not 
produce the necessary nuclear submarines before 1970 and that 
as a result the country would be without a deterrent for several 
years after the V-bombers with stand-off bombs became 
obsolete. To buy the submarines from the U.S. would have 
been exceedingly expensive even if it had been possible to do so. 

In the past year or so the demonstrated accuracy of Russian 
space launchings and missile firings cast doubts about the 
advisability of Britain having a fixed-site missile. A hint of 
this was given in the 1960 Defence White Paper, which said 
“The possibilities of mobile launchers, whether aircraft or 
submarines, for long-range delivery of nuclear warheads, are 
being investigated.” 

Only a few weeks later, in April, Mr. Watkinson announced 
the cancellation of Blue Streak. The main reasons given were 
the increasing vulnerability of missiles launched from fixed sites 
and the practicability of launching long-range missiles from 
mobile platforms. It also stated that: “ On present information 
there appears much to be said for prolonging the effectiveness 
of the V-bombers by buying supplies of the airborne ballistic 
missile Skybolt which is being developed in the United States.” 

More details were given by Mr. Watkinson after this statement 
and in the later Blue Streak debate. Cancellation of the missile 
was likely to cost about £100 million; if it had gone into service 
the total cost would have been £500 to £600 million. Little 


(Continued on page 715) 


BASIC BOOSTER.—Blue Streak compares in size more with 
the Atlas ICBM than with the U.S. IRBMs. Its relatively 
high thrust is an advantage for launching satellites. 
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To meet all 
gas-turbine starting requirements 


Low-pressure-air 
Starter Vehicle 


Commerciai/Airline type 
low-pressure-air Starter Trolley 


Military type 
low-pressure-air 
Starter Trolley 


Admiralty low-pressure-air 

Starter Pod ; 
Air transportable 
low-pressure-air 
Starter Cradie 


Blackburn low-pressure-air engine starting units are in constant use by: 
Aeroplane & Armament Experimental Orenda Engines Ltd. "i ION 
Establishment, Boscombe Down 
A. V. Roe & Co. Ltd. 
Bristol Siddeley Engines OPES sti Bedford 
da oyal Air Fe orce 
+60 Royal Navy 
WR The de Havilland Aircraft Co. Ltd, 
apier & Son Ltd. The Fairey Aviation Co. Ltd. 


National Research Council, Canada Vickers-Armstrongs (Aircraft) Ltd. 


Bla ckb ur LOW-PRESSURE-AIR STARTING EQUIPMENT 
FOR OPERATORS OF MODERN AIRCRAFT 


(LICENSEES FOR TURBOMECA ENGINES) 


BLACKBURN ENGINES LIMITED, 43 BERKELEY SQUARE, LONDON W.1 
Telephone: GROsvenor 5771 
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SURVIVAL, FOR US 


AS FOR THE CHAMELEON, 


DEMANDS VERSATILITY 


A chameleon can always adapt itself to the evolution goes on. The successor to Thunder- 
prevailing conditions—and to this versatility bird is now completing its development. Using 
it owes its survival. The same principle applies the latest techniques and retaining its full 
in modern warfare. A defence system which — mobility, the new version will provide, among 
is flexible in operation is less likely to be other things, better performance against low- 
defeated than one which is not. level attack and longer range. 


A MISSILE THAT DOES TWO JOBS 
Thunderbird can be used in two ways. It can 
be used efficiently in a static role operating 
from a preselected site for as long as it is 
tactically required there. But should some 
new threat arise—and attack seldom hits us 
where we are expecting it— Thunderbird can 
be moved easily and quickly, on wheels or 
by air, and re-deployed in a few hours wher- 
ever it is most needed. 

Thunderbird is thus unique. It can be used 
in both a static and mobile role. 


NEW DEVELOPMENTS 
Thunderbird has passed all its acceptance trials 
and is now in service with the Army. But 


“ENGLISH ELECTRIC THUNDERBIRD 


ENGLISH ELECTRIC AVIATION LIMITED - GUIDED WEAPONS DIVISION - LUTON - STEVENAGE - WOOMERA 
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EARTHS SURFACE 


2500 NM 


(Continued from page 714) 
of the money spent will have been wasted if a space programme 
is based on Blue Streak. The technical merit of the missile has 
never been disputed 

Although not already stated in Parliament, it appears that 
the project has been cancelled at a stage when the country 
would have been committed to considerable expenditure if 
development had continued. Test firings were due at Woomera 
this year, and in addition it is probable that work on the com- 
plicated and costly launching sites would have been started 
soon. 

Following this cancellation, work on the project has come 
almost to a standstill pending a decision on the use of Blue 
Streak as a satellite launcher. Such a 
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\ 21 MINS TRAJECTORY.—As a missile 


: Blue Streak would have pro- 
ite jected its warhead over a 


| trajectory of this type. 


by four articulated arms of a hydraulically operated release 
gear. For revolving the missile and launch platform, bogie 
units are jacked to engage with azimuth rails; they lift the 
platform feet clear. of the ground. It can then be revolved 
to the required position and lowered before launching. 
Several statements have been made about Blue Streak’s 
ability as a satellite launcher. Most studies have coupled it 
with a Black Knight second stage. In this case it could put 
a 1,700-lb. satellite into orbit. Many facilities developed for 
proving the missile will retain their value if a space programme 
is adopted; in particular, the de Havilland test site at Hatfield, 
the engine test establishment at Spadeadam Waste in Cumber- 
land, and the extension of the Woomera range in Australia. 


programme might well involve up to £50 
million a year; nevertheless, opinion 
appears to favour it. The military value 
of a British satellite programme will 
probably be the deciding factor. 

As we have already said, little official 


information has been released about Blue t. 
Streak, but photographs of the missile fama 
have been published. And there have 
been photographs also of models of a PAYLOAD VOLUME 55-4 CU.FT 
satellite-launcher version in which Black 
Knight acts as a second stage. 
A large single-stage missile, Blue 
Streak probably has a launching weight GROUND CONNECTIONS & OUTLINE OF BLACK KWIGHT / BLUESTREAK 
of about 200.000 Ib. Its twin-chamber RELEASE MECHANISM COMBINATION FOR COMPARISON 
lox/kerosene rocket motor apparently 
delivers a thrust of around 250,000 Ib. KEROSENE TANK 
and has a burning time approaching three FINAL SEPARATION 
minutes. HTP. TANK 
In physical size Blue Streak is more 
akin to first-generation U.S. ICBMs such TUBE THROUGH INNER TANK FOR 
as Atlas than to the IRBMs. Complete ELECTRICAL & OTHER SERVICES — | 
with nose-cone it is about 70 ft. long EXTERNAL FRAME WITH RELEASE 7: 
and 10 ft. in diameter. MECHANISM & FAIRING 


Undoubtedly its large size reflects the 
choice of a single-stage missile although 
it was intended to deliver a warhead over 
2,500 n.m. This warhead was obviously 
a substantial one, and Mr. Sandys has 
referred to Blue Streak’s ability to carry | GROUND CONNECTORS FOR 


decoys as well as the warhead. HTP SHOWN 
Choice of warhead size is decided both 
by the state of a country’s nuclear tech- WORKING PLATFORM 


nology and by the guidance accuracy 
anticipated. At the time that Blue Streak 
was ordered both these factors may have 
dictated its size. If the missile were 
designed today it would probably have 
two or more stages, and be considerably 
smaller and lighter. On the other hand, 
its very size gives it particular value as a 
satellite launching vehicle. 

The stainless steel structure of Blue 
Streak draws strongly on experience with 
Atlas, and has a pressure-stabilized liquid 
oxygen tank as on the U.S. missile. Its 
kerosene tank, however, appears to have 
external stringers and apparently does not 
rely on internal pressure for its rigidity. 

One feature of the missile system on 
which information has been given is its 
launcher, which is produced by Morfax, 
Ltd. (see THE AEROPLANE AND ASTRO- 
nauTics, May 27). This fabricated steel 
structure is mounted on a circular track 
and can be rotated, apparently for pre- 
launch alignment of the guidance system. 


ELECTRICAL GROUND CONNECTIONS 


SECOND STAGE PROBE SEPARATION 


PROPELLANTS AND OTHER SERVICES 


BWE STREAK — 


POSSIBLE EXTENSION TO ‘GAMMA’ MOTORS 


OOTTED ) 


SATELLITE LAUNCHER.—Two 
possible versions of Blue Streak 
as a satellite launcher show it 
with an unmodified Black Knight 
as asecond stage (right), and with 
a “compressed” Black Knight 
second stage (left). 


The missile is held in position at its base 
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Rocket 


Review 


SEA PUNCH.—Above, two A.W.A. Seasiug surface- 

to-air missiles were launched from the missile trials 

ship, “Girdle Ness,” during a recent demonstration 

off the coast of Malta. Both are said to have hit 

pilotless radio-controlled aircraft at a distance and 

altitude which rendered them invisible to the 
naked eye. 


FRENCH FORAY.—Left, this four-stage research 

rocket was successfully launched from the Isle of 

Levant, near Toulon, France, to an altitude of 93 miles 

on May 5. Stage four, fired on the downward path, 

reached a maximum speed of 5,000 m.p.h. at an 
altitude of some 82,000 ft. 


SPACESHIP.—Below, artist’s impression of a multi- 
stage ‘‘lunar-reconnaissance’’ rocket designed by 
Krafft A. Ehricke of Convair-Astronautics. A single 
1.5 million Ib. s.t. engine and two 400,000 Ib. s.t. 
engines in the first stage would employ liquid oxygen/ 
kerosene ; upper stages use lox-hydrogen. In the 
nose is a conical life-support system for the crew 
and a re-entry glider for returning to Earth. 


SPACE BALL.—Above, spherical con- 
tainer of the folded 100-ft.-dia. inflatable 
satellite poised on the nose of the 
three-stage Delta launching rocket 
which failed to enter orbit on May 13. 
A second launching is in preparation. 


BIG BOOST.-—Left, first flight-test version of the 
Saturn booster of 1.5 million Ib. s.t. is nearing com- 
pletion at the Marshall Space Flight Center near 
Huntsville, Alabama. This picture shows the full- 
scale static test model with one of the eight Rocket- 
dyne H-1 engines in the foreground ; it developed 
a thrust of 1,500,000 Ib. for 35 sec. on May 26. 
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Satellite Beacon 

UNIQUE experiment is soon to be attempted by the 

National Aeronautics and Space Administration in the 
shape of an artificial satellite which carries a flashing light. 
One of its major réles will be to assist ground stations to obtain 
accurate measurements of the shape of the Earth and inter- 
continental distances. From perturbations in its orbital path, 
it is also hoped to determine variations in the Earth’s crustal 
mass. 

Weighing 150 |b., the satellite will embody solar cells for 
recharging chemical batteries, tracking transmitters, a command 
receiver, and optical “ corner cubes ” designed to reflect ground 
illumination by searchlights. Emitting |-millisec. pulses of light 
every two minutes during night transits, the satellite should be 
visible to the naked eye at the prescribed orbital height of 800 
to 1,000 miles with the brightness of a third- or fourth- 
magnitude star. 

A large number of amateur tracking groups in various 
countries are expected to participate in the experiment, includ- 
ing the B.I.S. Moonwatch teams in the Isle of Wight, Bristol 
and Glasgow. 


Space Observatory 
NOTHER interesting project which NASA has in the 
planning stage is a Satellite “solar observatory” to be 
launched by a Delta rocket next spring. This will contain X-ray 
spectrographs sensitive to 10 Angstréms, photomultipliers to 
detect ultra-violet, and instruments for several secondary experi- 
ments, including gamma radiation and neutron albedo. 
It is proposed to employ momentum wheel and gas-jet 
orientation to keep the satellite pointed at the Sun with an 
accuracy of | minute of arc. 


ry 
Ground-launched Target 

NUMBER of Ryan Q-2C target drones are being adapted 

for ground-launching to supplement present air-launching 
techniques (THE AEROPLANE AND ASTRONAUTICS, May 13, 1960). 
The first group of modified target planes will be used in a 
flight test programme at Hollomann Air Force Base, New 
Mexico, this summer. 

When modified, the Q-2C will be capable of being launched 
from a parent aircraft or from the ground under rocket assis- 
tance using a 4-ft. “ zero-length” launching rail. This, it is 
hoped, will provide a versatility of operation independent of 
weather conditions and other factors affecting the use of air- 
craft. After launching, a remote-control] station on the ground 
will guide the Firebee to the desired altitude for the target 
run, and can command its recovery by parachute to a pre- 
destined area, permitting its repeated use. 

In its programmes for air-to-air missile evaluation and air- 
crew training, the U.S.A.F. has been launching Firebees from 
modified B-26 bombers. Successful tests have recently been 
completed using the Lockheed GC-130 Hercules transport which 
can carry four Q-2Cs simultaneously, twice as many as the 
GB-26. 


Underground Communications 


OVEL communications experiments are being conducted by 

the Boeing Airplane Company using “earth currents” 
rather than relay stations in space. According to Mr. L. A. 
Wood, general manager of the Aero-Space Division, the system 
is roughly comparable to radio transmission except that the 
antennae are buried underground. The aim is to eliminate the 
need for buried cables between command centres and weapon 
sites. 

“ Laboratory and experimental work to date has proved the 
feasibility of the system,” Mr. Wood said. ‘“ When perfected, 
buried antennae will be almost impossible to destroy or 
sabotage and allow for a substantial reduction in cost compared 
with present-day communications networks.” 

Boeing are to continue tests at a special facility near Kent. 


HIGH HOPES.—Another successful test of a two-stage Titan 
1CBM took place at Cape Canaveral on May 27. This one, which 
projected its Avco nose-cone 5,000 miles, had been intended 
as a test for the Midas Ii IR missile-detection satellite but 
unfortunately the satellite suffered a communications failure 
and could not respond. 
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Washington, south-east of Seattle. The company began working 
on “earth currents” more than 18 months ago. Development 
work is concerned with the design of buried antennae and 
special techniques employed for resistance to signal jamming. 
Most of the equipment can be purchased from available 
sources. 

Tests have included transmission of signals from a deep mine 
shaft and reception of signals from the bottom of a lake. An 
experimental network was operated successfully for three 
months. However, the system is regarded as essentially short 
range and is unlikely to replace the artificial satellite as the 
global communications link of the future. 


Missiles Afloat 


IRST of the Royal Navy's guided-missile ships, H.M.S. 

* Devonshire,” a county-class destroyer, is expected to join 
the Fleet in 1962. Armament will include one Seaslug guided- 
weapons system mounted on the quarter deck; four radar-con- 
trolled 4.5-in. guns forward and two Seacat close-range guided- 
weapons systems fitted abaft the after funnel. 

For anti-submarine work, the ship will be fitted with the latest 
under-water detection equipment. She will also be equipped 
with the latest air and surface warning radars. An operations 
room of new design and electronic plotting facilities similar 
to those in the aircraft carriers “ Victorious” and “ Hermes ” 
are being installed. 

“ Devonshire ” will also carry a Westland Wessex helicopter, 
the first to be equipped as a complete “ hunter-killer.” 
Stabilizers have been fitted to the ship to facilitate helicopter 
operation in adverse weather 

Three more guided-missile destroyers are expected to join 
“ Devonshire” by the spring of 1963—‘* Hampshire,” “ Kent” 
and “ London.” These ships will have three main r6les: first, 
they can operate as escorts for a task group, with the ability 
to provide guided-weapon anti-aircraft defence for the group 
and to augment its anti-submarine capability. Secondly, they 
can be used in offensive operations as part of light forces with 
the ability to bombard in support of land forces and to attack 
light forces with gunfire, Thirdly, they can perform police duties 
in peacetime in any part of the World. 

“ Devonshire * will be launched at Birkenhead today, Jne. 10. 
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Personal Flying 


Photographs copyright “The Aeroplane and Astronautics’ 


Flying a Pair of ‘Two-seaters 


MONG the many new light aircraft to reach this country 
in recent weeks were two two-seaters, one from Poland and 
the other from the U.S.A. Both have the 95-b.h.p. Continental 
C-90-12F flat-four engine but, apart from this feature and their 
common seating capacity, their design approaches are com- 
pletely opposed within the mutual aims of touring and training. 
Each type bears unmistakable evidence of its origin in all its 
features. The American Champion Tri-Traveler is a high-wing, 
strut-braced, tandem-seat design of mixed construction, with 
fabric covering and a steerable nosewheel landing gear, while 
the P.Z.L. 102B Kos has a metal cantilever low-wing airframe 
with side-by-side seating and a tailwheel undercarriage. Despite 
these many differences, and the 1,450-lb. gross weight of the 
Tri-Traveler compared with the 1,390 lb. of the Kos, general 
performances are almost identical although, in handling, the 
national divergencies again reveal themselves. 

These became apparent when, at Biggin Hill a week or two ago, 
it became possible to fly both types alternately in succession several 
times during the same afternoon. They are both designed for aero- 
batics, including spinning for training duties. Pending full 
public transport validation of its C. of A., the installation of a 
shoulder harness, and one or two other minor mods., the comfortable 
Tri-Traveler is not yet cleared in this country for aerobatics, which 
were therefore not attempted. It apparently loops and stall-turns 
very nicely, although is not particularly light on the controls. On 
the other hand, the more sporting Kos, despite its classic European 
conception and more positive controls, did not entirely conform to 
conventional aerobatic handling standards, although proving equally 
pleasant for touring and general flying. 

All this continues to prove that no manufacturer has yet succeeded 
in combining transatlantic standards of creature comforts with classic 
handling qualities and aerobatic capability. How far their respective 
designers have travelled towards this ideal may be judged from 
individual reports on the Tri-Traveler and the Kos. 


CHAMPION MODEL 7FC TRI-TRAVELER 


During World War II the Aeronca company built nearly 1,500 
L-3 two-seat liaison aircraft for the U.S. Army, and subsequently 
developed from them the Model 7 Champion. Over 10,000 of the 
latter were sold between 1946 and 1951, production then ceasing 
until taken over in June, 1954, by the Champion Aircraft Corpora- 
tion. The Champion was then produced as the Model 7EC Traveler, 
which was joined, in February, 1957, by the first nosewheel-geared 
Tri-Traveler. 

Except for its revised undercarriage, the Tri-Traveler retains the 
basic simplicity of the original design, which is the cheapest 
American aircraft available in this country. The U.K. delivered 


by John Fricker 
price, including 174% duty, is £2,950, through the agency of 
Mr. Edward Drewery, at Biggin Hill. Seven have so far been 
ordered for use as lastructional aircraft, and there is considerable 
interest in their possible U.K. manufacture. 

I was at Biggin when Mr. Drewery flew G-APYU up from 
Ramsgate, after assembly and shipment from America, and it was 
offered to me with just one hour on its recording tachometer. 
Sitting on its glassfibre-spatted undercarriage with its single large 
starboard door invitingly open, the perky little Tri-Traveler extended 
an appeal which was irresistible. Although cheap, it is very nicely 
built and finished, with Butyrate-doped fabric and a surprisingly 
high quality of cabin upholstery. Both seats are adjustable for leg 
length, and baggage space is provided in the rear cabin. 

This is one of the most capacious of any two-seater and is wide 
and deep as well as long. Acres of window area, with sliding panels 
in front and rear, overcome most of the view penalties of the 
high-wing layout, although the dashboard seems unnecessarily high, 
particularly as it presents an imposing array of blankness in the 
standard aircraft. The Tri-Traveler arrives furnished with the 
essential minimum of _ instruments, including A.S.I. sensitive 
altimeter, tachometer and oil pressure and temperature gauges, and 
although there is ample provision for full IMC instrumentation 
and radio, this would impose quite a payload penalty. 


Watch this space 
might well be the 
keynote of the com- 
fortable Tri-Traveler 
cockpit, which has 
plenty of room for 
everything, includ- 
ing instruments, and 
is very simply 
equipped. 
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You are reminded of this by a dashboard notice which limits the 
fuel load to 17 Imp. gal. when two people are on board to keep 
within the gross weight, although the maximum capacity of the wing 
tanks is a useful 21.6 Imp. gal. The lower figure is still sufficient 
for more than four hours’ range. There is a single rotary car-type 
fuc! gauge in the starboard wing root, and an on-off cock on the 
port cockpit wall next to the ignition and carburetter heat levers 
Despite its simplicity, the Tri-Traveler is completely fitted out for 
night-flying, with its electrical controls below the other wall panel. 

There is very little else to the cockpit. Dual throttle knobs of a 
sensible size slide in flush quadrants on the port side, a similar 
control in the roof operates the elevator trim, and there are knobs 
and toggles on the front panel for cabin heat, engine priming and 
Starting, and parking brakes 

One's legs feel almost lost in the vast space below the instrument 
panel (which has its few gauges on its flanks for back-seat observa- 
tion when dual), but on locating the rudder pedals one finds inboard 
heel brakes to supplement nosewheel steering. Completing the 
simple array of controls are sensibly sized bowed sticks as a 
refreshing change from the almost universal American control wheel. 


Attractive angularity characterizes the Champion Tri-Traveler. 


No wonder, then, that the pre-flight briefing took little more than 
a minute before I was sent off to play with this attractive toy. In 
fact, the flight manual was not then available, so the operating 
speeds were anyone's guess in any case. A hefty pull on the starter 
handle brought the Continental into subdued life, and I was 
ready to try the ground maneeuvrability of the Tri-Traveler on 
Biggin’s broad tarmac area. Footloads for the steerable nosewheel 
are moderate, and a touch of heel brake will spin the aircraft round 
in little more than its own length. 

Control is precise enough to tempt one into excessively fast 
taxi-ing, but one feels that the fuselage-mounted mainwheels may 
not be wide enough to cope with rapid turns in a strong cross-wind 
and still keep the Tri-Traveler on an even keel. It is certainly stable 
enough for all normal ground maneeuvres, however, and the aircraft 
rides well, even on grass, without undue pitching. 

Elevator control is sufficiently powerful to raise the nosewheel 
when taxi-ing at a brisk speed and, with full throttle and neutral 
trim, will fly the Tri-Traveler off with very little aft movement, solo, 
at 50-55 m.p.h. after a remarkably short run. I found that 70 m.p.h. 
gave a comfortable climb angle and a rate of ascent, on a rough 
calculation, of about 650 ft./min 

In the air, the Tri-Traveler has an atmosphere of comfort and 
confidence, and I found it great fun to fly. The controls require 
moderate forces to operate and are by no means brisk, but they 
are well co-ordinated and retain their effectiveness throughout the 
speed range. Although there was no turn and slip indicator, the seat 
of one’s pants served as a reminder of a little aileron drag, necessi- 
tating the use of rudder to achieve an accurate turn—not a bad 
thing in a club trainer. At 2,300 r.p.m. the Tri-Traveler settled 
down to indicate something over 100 m.p.h. in cruising flight; if 
speed is increased towards Vne of 135 m.p.h., the controls heavy up 
noticeably. Normal fuel consumption is less than 4 g.p 

Positive lateral stability and the inertia of the high-aspect-ratio 
wing can be felt in the Tri-Traveler’s fairly low rate of roll, but it 
can be wound up, with the assistance of rudder, to turn very tightly 
with lots of aft stick and to pivot on its inner wing tip. There are 
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no flaps, so that longitudinal trim changes are confined to those 
with alterations of power. These, again, are moderately pronounced, 
but can be effectively cancelled by the roof trimmer. 

In my first five minutes in the Tri-Traveler I had no hesitation in 
dicing round a few feet above Biggin’s new control tower for some 
air-to-ground photography, and it was equally tractable when I took 
it up to 3,000 ft. for air-to-air pictures. I used the height to explore 
the low-speed characteristics, but | found that these could equally 
well be tried at a couple of hundred feet. On chopping power, a 
good strong pull is needed to keep the nose up, and the Tri-Traveler 
nods in and gut of a straight, unheralded stall at 45-50 m.p.h. The 
total height loss is negligible 

With the extended fin, directional stability is very positive, but 
the Tri-Traveler can be side-slipped reasonably effectively to steepen 
the descent. Trimmed at about 65 m.p.h., the approach angle is 
not unduly flat, despite the absence of flaps, while the threshold 
speed can be further reduced and still achieve a nice flare-out. 
Elevator control remains precise for a smooth mainwheel touch- 
down, and as soon as the nosewheel is lowered steering and braking 
are available for a very brief landing run. Like the rest of its 
operation, landing the Tri-Traveler is ridiculously easy but, 
curiously enough, is not unsatisfying. 

Perhaps because of its * back-to-basics "’ atmosphere, I thoroughly 
enjoyed flying G-APYU, and I think it is a promising trainer for 
the new (to this country) generation of light personal and business 
aeroplanes—a sort of modern Tiger Moth—as well as a good low- 
priced tourer in its own right. Not being an instructor, I cannot 
assess the suitability of the rear seat from that aspect, but thousands 
of pilots have been trained on Cubs with a similar layout. 


Dimensions...Span, 35 ft. 2 in length, 21 ft. 6 in; height, 
8 ft. 8 in.; wing area, 170.2 sq. ft 

Weights.—-Empty, 968 Ib.; loaded, 1,450 Ib 

Performance,— Cruising speed, 108 m.p.h.; initial climb. 648 ft./min 
service ceiling, 12,000 ft Stalling speed, 52.5 m.p.h.; take-off run, 
650 ft landing run, 440 ft range, 560 miles 


P.Z.L. 102B KOS 


This litthe aeroplane started life in Warsaw in 1957 and the 
prototype, with a 65-b.h.p. Narkiewicz engine, first flew on May 21, 
1958. The P.Z.L. 102B was subsequently developed to take the 
95-b.h.p. Continental, and about 20 production aircraft have since 
been exported to such countries as Brazil, the Lebanon and Finland 
for training or touring use. The Kos was designed to the B.C.A.R. 
semi-aerobatic load factors of +4.5 and —2.25 g, and is available 
with either dual wheel or stick control, according to requirements. 

SP-PAM, which arrived at Biggin Hill towards the end of May 
for a brief sales tour through the agency of Norco Engineering, 
Ltd., of Burgess Hill, had twin joysticks in its cockpit, with blanking 
plates on the instrument panel for the handwheel shafts. Its 
business-like lines are moulded in metal with fabric covering used 
only on the wings, aft of the main spar and for the control surfaces. 
Fuel is in a 16.5-Imp.-gal. fuselage centre-section tank. 

A rapid ground survey of the Kos revealed several interesting 
engineering features, including a_ well-designed clamshell engine 
cowling for rapid access and powerplant maintenance. The very 
large sliding bubble canopy also seemed quite an engineering 
achievement, although its moulding showed signs of optical 
aberration. 

It could be locked open in several positions and gave easy access 
to the very wide cockpit. Ample shoulder room has been provided 
in the Kos, at the expense of a very broad front feseln e and 
canopy, which may have given rise to some slightly ¢ aero- 
dynamics. The result is a commendable amount of room, however, 
and there can be no criticism of the magnificent all-round view 
except, possibly, over the flat-topped cowling when taxi-ing. 

Looking to each side, the stubby wings hold promise of a brisk 
and potent lateral control, which is also foretold by the small stick 
movement needed to move the ailerons through their range of 
travel. In its furnishings, the Kos is typically East European and 
reminded me of my flights in Russia. The tiny two-needle 
tachometer at the bottom of the smal! central panel, with its metric 
basic instruments, was undoubtedly of Soviet origin. It was, 
perhaps, unfortunate that a demonstrator for the U.K. could not 
have been equipped with Western-type instrumentation and cockpit 
lettering. 

Barrel-shaped handles proved to be controls for carburetter and 
cabin heat, and the Kos had the usual starting and priming levers, 
plus switches for night-flying equipment and radio. A large Polish 
VHF set was mounted beneath the centre panel, but was not used. 

Dua! rudder pedals had toe straps for inverted flight, were adjust- 
able for leg length, and the port set was provided with toe brakes. 
I could not discover a parking-brake catch. The remaining controls 
comprised duplicated throttle and mixture knobs on each cockpit 
wall and a large handwheel between the seats, as in the 
Messenger/Gemini, for the split flaps. 

Unfortunately, unlike the Miles aircraft, the Kos does not have 
its elevator trim actuated by a similar wheel, but by a minute knob 
on the dashboard. This is remarkable as much for its insensitivity 
and difficulty of operation as for its smallness and illogicality, and 
seemed to me a rather unhappy affair altogether. 

In keeping with its more sporting conception, which was also 
illustrated by the Sutton-type harnesses, the Kos proved rather 
noisier than the similarly powered Champion, and the level of 
vibration was also noticeably higher. When taxi-ing and in flight. 
some degree of CO, contamination was evident. The throttle proved 
very sensitive to small degrees of movement over the initial part 
of its working range but, despite the absence of a steerable tailwheel. 
taxi-ing was quite simple, and the toe brakes could be freely applied 
without any tendency to raise the tail. 

On grass, the oleo-pneumatic undercarriage seemed rather hard. 
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if the airframe rattle was any indication. On take-off with flap 
lowered to a red mark on the wing quadrant, the Kos tended to 
swing to the left, nearly full right rudder being required in the 
early stages of the run, despite substantial fin offset. The paddle- 
bladed wooden airscrew of the Kos is of noticeably coarse pitch 
and, whereas the Continental develops its 95 b.h.p. at 2,625 r.p.m., 
the little tachometer did not indicate more than 2,250 r.p.m. during 
take-off and climb. Nevertheless, acceleration was quite brisk and 
the take-off run was commendably short. 

Solo, the V.S.1. indicated nearly 4 m./sec. rate of climb at 
120 km./hr. or, in English, more » ae 750 ft./min. at 74.5 m.p.h. 
One's first airborne impressions of the Kos are confirmation of its 
lateral sensitivity, with aileron application and 
neutral stability, contrasting fairly pronouncedly with a heavy-is 
elevator and positive fore-and-aft stability. ere is something 
slightly artificial in the elevator feel, which is hardly surprising when 
one finds a substantial T-section strip on each of the trailing edges. 
This would have the effect of heavying them up, which may have 
been thought necessary, but seems to have been overdone. 

The rudder is more in harmony with the ailerons, being rather 
light and quite effective at cruising speeds, although directional 
stability is just about positive. Initial movement of the ailerons 
feels rather like powered controls, with low “ break-out " forces 
and a crisp response, but the effort required for increased deflections 
goes up fairly noticeably. The Kos proved quite pleasant to fly, 
however, at the selected power of 2,300 r.p.m., which returned a 
fraction over 170 km./hr., or some 106 m.p.h. This tied up well 
with the manufacturer's claim of 108 m.p.h. at 2,350 r.p.m. 
(68 b.h.p.), when the fuel consumption is said to be 3.8 gal./hr. 

So far as aerobatics were concerned, I did not try more than a 
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In plan view, the P.Z.L. Kos displays its very flat front fuselage 
resulting from the wide cockpit. End-plate ‘fences’ may 
just be discerned on the tailplane. 
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Flying .... 


A truly Continental atmos- 
phere is conveyed by the 
cockpit of the P.Z.L. Kos, 
which in its training version 
is equipped with dual control 
column instead of hand- 
wheels. Blanking plates for 
the latter may be seen on 
the instrument panel below. 


Photographs copyright 
“The Aeroplane and Astronautics” 
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loop or two, starting from a diving speed of 200 km./hr. (124 m.p.h.) 
The coarse-pitch prop. kept the revs. down to well below the 
maximum 2,625, and I pulled the Kos up into a fairly gentle loop 
pulling not more than about 3 g. About three-quarters of the way 
up there was an unaccountable corkscrew tendency as one wing 
dropped, and the Kos went over the top rather untidily, although 
unstalled. This happened to other British pilots when trying a 
similar maneeuvre, and to achieve a straight loop it seems necessary 
to fly the Kos determinedly round at about 4 g. There seems little 
likelihood of exceeding the speed limit of 187 m.p.h. 

At the low-speed end, the Kos handles quite well, with an 
innocuous clean stall, after a slight and brief elevator buffet from 
the wing-root knife-edges, at about 90 km./hr. (56 m.p.h.). With 
full flap and power (extension being accompanied by a very mild 
trim change), the Kos stalls at about 75 km./hr. (46 m.p.h.), and 
there is a mild port-wing drop. There seems to be no tendency to 
spin and provocation at the stall results only in a spiral dive. 

In the circuit, the flaps are fairly effective in steepening the glide, 
but full anti-clockwise rotation of the trimming knob still leaves a 
small-residual nose-down load for the final approach. The trimmed 
gliding speed, with full flap, of about 125 km./hr. (77 m.p.h.) is 
quite comfortable, however, for a pre-threshold approach and 
allows a slightly prolonged flareout. This is desirable because the 
Kos requires to be flattened out fairly low, since it tends to touch 
down rather decisively slightly before one assumes the three-point 
attitude has been reached. 

Once down, however, it shows no tendency to bounce, although 
from the fuselage-mounted undercarriage one gets the impression 
that careful attention on the rudder is needed to keep straight 
during the brief landing run. After flying the Kos one must con- 
clude that, at its U.K. price of £2,465, it is unrivalled by any other 
all-metal two-seater of comparable size, particularly since its 
accompanying spares inventory is most impressive, but there are a 
few detailed points in its design capable of further development. 


Dimensions.—Span, 27 ft. 9 in.; length, 22 ft. 10 in.; height, 
6 ft. 2 in.; wing area, 119 sq. ft. 

Weicuts.—Empty, 890 Ib; fuel (15.5 Imp. gal.), 115 Ib.; oil 
(1.1 Imp. gal), 11 Ib.; crew, 339 Ib.; baggage, 35 Ib.; max. gross, 
1,390 Ib 

PeRPORMANCE.—Max. speed, 120 m.p.h.; cruising speed, 108 m.p.h 
initial climb, 810 ft./min.; service ceiling, 15,000 ft.; climb to ceiling, 
47\4 min.; stalling speed, flaps down, 48 m.p.h.; take-off to 50 ft. 
(gross). 1,300 ft.; landing from 50 ft., 1,100 ft.; range at 102 m.p.h.. 
400 miles; endurance, 4 hr. 15 min. 
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Correspondence 


From A.V.M. Sir Ranald Macfarlane Reid, K.C.B., D.S.O., 


MC. 
“ Take the piston rod...” 


WOULD be most grateful if you could tell me where I can 

find the words of the old R.F.C. song: “ When the Court of 
Inquiry assembles to find out the reason I died, You can say | 
forgot 2*lota was the minimum angle of glide,” etc., etc., with 
chorus “ Take the piston rod out of my kidneys, the connecting 
rod out of my brain, my brain. From the sole of my feet take 
the cylinders and assemble the engine again,” etc., etc. J think 
THe AEROPLANE published it years ago. 

We sang it last New Year's Eve with several R.F.C. present 
at Norman Brearleys (ex Gosport and Smith Barry), to the tune 


of “ Tarpaulin Jacket.” We hope to sing it again next year 
correctly. 
Peppermint Grove, RANALD MACFARLANE REID. 


Western Australia. 


The Linnet’s Fuel Cock 


REFER to Mr. Gilbert's interesting article on the Royal Aero 

Club’s touring competition. 

For safety reasons, | would not like to fly an aeroplane which 
has no fuel cock, and I can assure Mr. Gilbert that the Linnet 
has one fitted in a prominent position—labelled too! 

The fact that I did not have to turn it on in order to start 
the engine is another matter. 
Buckingham Palace. JOHN SEVERNI 
(Sqn. Ldr., R.A.F.). 


Cost of Caribbean Flying 
EFERENCE is made to your announcement in THE 
AEROPLANE AND ASTRONAUTICS for May 27 last (p. 661) in 
which you stated a figure for the operation of American light 
aeroplanes hired from Rent-a-Plane, Ltd. 

We would like to point out that although your basic figure 
is correct, namely £6 15s. 3d. and £4 19s. respectively for the 
Caribbean and Super Cub aircraft, the assumption that flying 
clubs could operate at a considerably lower figure is entirely 
erroneous. Surely the staff of flying clubs have to be paid, 
and these salaries must be obtained from the aircraft opera- 
tions? On a 200-hour utilization basis, at least £1 per hour 
would have to be added by the clubs in order to cover the 
instructors’ salaries alone. For those clubs unfortunate enough 
to have to pay rent for their premises, the amount per hour 
over and above your figure would probably have to be more. 

At Oxford we are already operating a new Caribbean. This 
aircraft is not on hire from Rent-a-Plane. We have taken 


PROBYN’S PUSHER.—From Nairobi has come this photo- 

graph of a Grunau Baby which its owner built and then 

modified to take a Volkswagen engine. The pilot, and owner, 

once well known for his activity in private flying in this 

country, is Air Cdre. H. M. Probyn, C.B., C.B.E., D.S.O 

(Retd.). A correspondent has asked whether such aircraft 
fly in England. 
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considerable trouble to price our aircraft fairly, and we find 
that in order to operate economically £7 per hour is the 
cheapest at which we can provide modern flying for our 
member: 
Kidlington, Oxon. R. A. Smith 
(Chief Flying Instructor). 
{As we computed these figures for the equal benefit of clubs 
and private owners they naturally referred only to the basic 
operating costs, It was to these that we referred the possibility 
of reduction through the petrol tax rebate: we are grateful to 
Mr. Smith for informing us of the addition to be expected 
for club operation.—Eb.] 


Look Out. Will Canadair set a trend with the 
enlarged windscreen area of their production CL-44s? 
Or will airliner crews still be satisfied with a look-out 


as limited as a submarine’s? Perhaps they just don't 
want to see what is about to hit them? 


Vil take 


« 


SOS—Same Old Stuff. A friend brings back this 
story from America: Arriving over an airport, a jet- 
liner’s passengers were told by the cabin address 
speakers, “ Ladies and gentlemen, I have to tell you 
that our undercarriage has failed to come down. 
However. the runway has been covered with foam, 
emergency services are standing by and every precau- 
tion taken for a safe landing. Please fasten your seat 
belts tightly and carry out the cabin staff's instructions. 
This announcement has been recorded.” 


* 


Canadian Collection. In Canada a farmer-mechanic 
has a collection of 48 last-war aircraft-—-Swordfish, 
Albacore, Lysander, Yale—and a reserve stockpile of 
engines and propellers. As a Canadian paper says, 
“ Rangy Ernie Simmons is better equipped for a war 
than Canada was in 1939.” Bat Ernie is no Shuttle- 
worth. He’s only in business for the money he hopes 
to make out of selling the bits of his sadly dilapidated 
fleet 


I wish I could 
have got along to 
the Whit-Monday 


display at White A 
Waltham. Accord- 


ing to their 

publicity stickers, 

this is what I 

missed. \ { 
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Industry Record 


New Filters and Bellows 


Two new products were exhibited at 
a recent display in London by the Vokes 
Group. These were Poroloy all-metal 
filters and Genflex bellows expansion 
joints; the new filters are particularly 
suitable for high-pressure hydraulic, 
servo and fuel systems. 

The filter elements are manufactured 
by Vokes under licence from the Bendix 
Aviation Corp. of the U.S.—the Poroloy 
technique having been developed by the 
California Institute of Technology. The 
elements are available in two types, 
Poroloy CM and Poroloy T. 

Poroloy CM is made by sintering 
woven wire cloth or mesh. A_ wide 
variety of pore sizes can be produced, 
and several layers of the material can be 
sinter-bonded together to increase thick- 
ness and improve rigidity. The material 
is available in thin flat sheets and can 
easily be corrugated to give maximum 
filter area. Large flat sheets can be used 
for boundary-layer control applications; 
ultimate tensile strengths vary from 2,000 
to 60,000 Ib./sq. in. 

Nominal pore-size ratings can vary 
from 2 to 1,000 microns. Almost any 
metal that can be drawn into fine wire 
can be made up into Poroloy CM. As 
the filter is made of continuous wire 
strands bonded at each contact point, it 
is claimed there is no possibility of 
particles becoming detached to enter the 
filtrate. 

Poroloy T has similar properties to 
Poroloy CM, but it is made by winding 
fine flattened wire on to a mandrel. 
Precision machines position the wire to 
produce the desired pore size and con- 
figuration. Wall thickness and density 
are controlled by varying the number of 
layers. The crossing wires are bonded 
at each point of contact by sintering in 
a controlled-atmosphere furnace. Flat 
sheets, seamless tubing and _ tapered 
seamless tubing are available in this 
material; ultimate tensile strengths vary 
from 5,000 to 100,000 Ib./sq. in. and 
nominal pore sizes from 5 to 1,000 
microns, 

The bellows expansion joints are pro- 
duced by Vokes Genspring, Ltd. They 


are made from cold rolled sheet which 
is longitudinally butt-welded under con- 
trolled conditions to form a tube. Con- 
volutions are formed on _ machines 
designed and built in the Vokes Group. 

Standard expansion joints are offered 
in bores between 3 in. and 120 in. They 
are normally produced in 18/8 stainless 
steel, but can also be manufactured, to 
special order, in other materials such as 
Monel, titanium, Inconel and_ the 
Nimonic range of alloys. Rectangular 
and other special bellows can also be 
made, and bores above 120 in. can be 
produced. 


Aeronautical Computer Training 


The College of Aeronautics, Cranfield, 
has placed an order with Ferranti, Ltd., 
for a Pegasus digital computer, delivery 
of which is scheduled for July of this 
year. It will be used to teach students 
the fundamentals of programming and 
computer techniques, a study of which is 
already included in the College’s curricu- 
lum. It will be operated by the Depart- 
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ment of Mathematics for the benefit of 
the departments covering aerodynamics, 
design, economics and production, elec- 
trical engineering, flight, materials, and 
propulsion, and will extend considerably 
the scope of research at the College. 

In addition to solving scientific prob- 
lems, the computer, in conjunction with 
automatic recording equipment, will form 
an important link in wind-tunnel, engine, 
and flight test chains. It will also be used 
in investigations into stock-contro! and 
accountancy; and looking into the future, 
the digital computer may also be 
employed in research on information 
retrieval systems. 


PUBLICATIONS RECEIVED 


ABC Russian Aircraft. — [he second 
edition of this title in the lan Allan 
series, with photographs, silhouettes and 
details of all current Soviet military and 
civil aircraft. By John W. R. Taylor. 32 
pp. 7} in. by 93 in. Llustrated. Ian Allan 
Ltd. Price 2s. 6d. 


The Aerodynamics of Powered Flight. A 
new American textbook for the under- 
graduate or for self-study, including 216 
problems. By Robert L. Carroll. 286 pp.: 
6 in, by 94 in. Illustrated. John Wiley and 
Sons, Inc. Price 68s. 


The interior of the General Precision Systems caravan now in Europe demonstrating 

their single seat Link Trainer equipped with a four station radio aids unit. This 

unit provides the means for simulating automatically all the up-to-date radio 
navigation facilities. 


Aviation Calendar 


10 
Londoa.—R.AcS. Rotorcraft Section lecture, 
“ Helicopter Vibration,”’ by Dr. J. P. Jones, in the 
Library, 4 Hamilton Place, W.1, at 18.00 hrs 
Cranfield.—College of Acronautics Open Day: 
aod Jnec. 11. 
Ine. 18 
Angers.—-l4th International Wine Rally. “ Fleurs 
et Chdieaux d' Anjou,” organized by the West Acro 
Club of France. 


Ine. 20 
Athens.-NATO AGARD lIonospheric Research 
Committee Meeting, Radio Wave Absorption 
until Jne. 23 


. 28 
Staverton Aerodrome.-—Air Show, organized by 
Cheltenham and Gloucester R.A.F. Association. at 
15.00 hrs 
Escoublac, ta Baule.—Invitation Air Rally for 
Members and Associate Members of the Royal 
Acro Club; until Jne. 27. 


Ine. 28 
Londoa.—Guild of Air Pilots and Air Navigators 
presemation of Meteorological Office Awards, at 
14 South Street, Park Lane, W.1., at 16.00 brs. 


Hy. 2 
St. Gatieu. Deauvilic.Invitation Air Rally for 
Members and Associate Members of the Roya! 
Acro Club; until Jly. 4. 


Ny. 4 
Harrogate. British Computer Society Conference, 
in the Sun Pavilion 


Hy. 8 
Baginton, Coventry.—- Lockheed Internationa! 
Acrobatic and King’s Cup Air Race, organized by 
the Royal Acro Club; and Jly, 9 


New Patents 


APPLICATIONS ACCEPTED 
841,852.—Link Aviation Inc.—** Navigation training 
24, 1956. (Aug. 24, 


viation Co., Ltd.—" Aircraft 
fusclages.""—Feb. 26, 1957. (Mar. 14, 


841,580.—-Boeing Airplane Jct propulsion 

engine with noise suppression nozzic 

means."’"—Jan. 29, 1957. (Feb. 7, 1956.) 

Printed specifications of the above will be avail- 

able on Sly. 20, 1960, and the opposition period 
will expire on Oct. 20, 1960. 


Company Notices 
NEW COMPANIES 

Rent-a-Plane, Lid. (658,742).—Private co. Reg. 
May 10. Cap. £1,000 in £1 shs. Purchase or hire 
aircraft of any type Directors: John N. 
Christopherson, 28 Dukes Lodge, 80 Holland Park, 
W.11, and Robert O. Camac, 25a Markham Street, 
S.W.3. Sec.: Robert O. Camac. Sols.: Ranken, 
Ford and Chester, W.C.1. Reg. off. 40/42 Copthali 
Avenue, London, E.C.2. 

W. A. Parker (Aircraft Spares), Ltd. (659,111).— 
Private co. Reg. May 13. Cap. £1,000 in £1 shs. 
Acquiring the business of aircraft spares and job 
stock dealers now carried on by William A. Parker, 


at 77 Sewardstone Road, Chingford. Directors 
William A. Parker, 50 Stonards Hill, Loughton, 
Essex; Doreen V. Parker, 50 Stonards Hill, 
Loughton, Essex: Kathicen P. Wilson, 218 Sinclair 
Road, Chingford. Sec.: Doreen V. Parker. Reg 
off.: 77 Sewardstone Road, Chingford, E.4 


Personal Notices 


BIRTHS 

Broadfoot.—On May 25, at Louise Margaret 
Hospital, Aldershot, to Kathleen (née Telford), 
wife of Fig. Off. R. K. Broadfoot—a daughter 

Corderey.--On May 26, at the R.A.F. Hospital, 
Ely, to Pat (née Stephens), wife of Fit. Lt. Ivor 
Corderey—a son. 

Pienderleith.On May 13, at the Louth and 
District Hospital, to Peggy. wife of San. Ldr. 
B. W. Plenderleith, M.A., R.A.F.—-a daughter. 

Riall.-On May 29, at R.A.F. Hospital, Ely, to 
Pam, wife of Gp. Capt. A. B. Riall—-a daughter. 

Ridpath.-On May 23, to Billie, wife of Fit. Lt. 
F. T. Ridpath—a daughter 

Rowe.—On May 27. at R.A.F. Syerston. to 
Sheila (née Martin), wife of Fit. Lt. David Rowe 
a son. 

Walton.—On May 30, to Pamela, wife of Sqn 
Ldr. H. R. Walhon—a daughter. 

Wasley.—On May 21, at R.A-F. Hospital, 
Weaberg. B.F.P.O. 40, to Gwyneth (née Parsons), 
wife of Fit. Lt. R. J. Wasley—twin daughters 


DEATHS 
Brown.—On May 4, at R.A.F. Honington, Fit 
Lt. John Anthony Brown, A.F.C... R.A.F. 
Thornally._On May 30, Fit. Lt. G. B. Thornally 
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x Minds 1 Thought 


What is the third bee from the left thinking about? Supplying the queen. 
And the rest? Supplying her too; keeping her at full efficiency, peak productivity. 
: It's a full-time job for the whole hive. 
AIR BP thinks the same way about the same job—keeping the queens of the air fuelled and serviced, 
taking the minimum time about it, taking infinite pains to ensure that everything—fuels, lubricants, special 
products—is as perfect as man can make and machine can deliver. 


The completeness of AIR BP service is not confined to the largest Al R 


airports: at the smaller air fields the operator can rely on the full treatment, 


the same quality control, the speed and efficiency that come from 


trim organisation and up-to-the-minute equipment. 


THE AVIATION SERVICE OF BRITISH PETROLEUM 
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FOR EVERY PURPOSE 


There's a Connector 
for every purpose in the 

wide range manufactured by 
Plessey. 

Whatever your requirement— 


be it in connection with 
Transistorised Equipment, 
Business Machines, Aircraft, 


Plessey 


Preformed Wiring, Mobile 
Power Installations or any 
other purpose —it can be met 
from the Plessey range which 
includes every type from 
Sub-miniature to Heavy Duty. 
Publication No. 148 provides an 
illustrated index and abridged 

‘| data on all Plessey Connectors 

| and lists the literature relevant 
to each range. 

1 Write for a copy today. 


You'll 
need 
this 

booklet 


ELECTRICAL CONNECTORS 


WIRING AND CONNECTORS DIVISION 
THE PLESSEY COMPANY LIMITED 
Cheney Manor - Swindon: Wilts - Swindon 6251 
OVERSEAS SALES ORGANISATION : 


Plessey International Limited 
Ilford - Essex - Ilford 3040 


cwi7 


POROLOY CM. 


Vokes now introduce a new all metal filter medium of 
outstanding efficiency for the controlled filtration of 
hydraulic and lubricating oils, fuels, air, gases, acids, 
caustics and related caustic materials, chemicals and 
solvents at extreme temperatures and pressures. 
Poroloy CM filter elements can be made in any size or 
shape from a variety of metals—Stainless Steel, Inconel, 
Nickel, Copper, Steel and Nichrome being the most 
popular—features which, combined with special pro- 
duction techniques to give controlled pore configuration, 
enable filters to be individually designed for special 
applications. Metals can be selected with the particular 
requirements of the application in mind and the size of 
the pores can be controlled to deal with particles of 
between 2 and 250 microns. Poroloy CM filters are 
therefore 100", effective against a stated particle size, 
the danger of media migration being eliminated by an 
accurately controlled sintering process. The ultimate 
tensile strength of the elements varies from 2,000 to 
60,000 p.s.i. and the operating temperature range is 
from — 400 F to 1200°F 

The unique combination of properties found in 
Poroloy CM has led to its recent use in critical temper- 


... widely used in American aircraft and 


ature conditions in the United States missile and aircraft 
industries, including installation in the Boeing 707. 


POROLOY T. 


Similar in performance to Poroloy CM but manufactured 
by a different process, Poroloy T has an operating 
temperature range from — 400 F to 1500 F. Pore size 
ratings are from 2 to 250 microns and tensile strength 
varies from 2,000 to 100,000 Pp.+s.i. 


This illustration shows the many sizes and forms— 
seamless tubes, flat discs, corrugated elements etc.—in 
which Poroloy can be manufactured. 

Both filter elements are manufactured in conditions of 
micro-cleanliness and before despatch are individually 
checked for performance in bubble point testing 
equipment. 

Poroloy was developed by the California 
Insti of Technology and is manufactured in 
the U.K. under license from the Bendix Aviation 
Corporation, U.S.A. 


Write now for fully illustrated technical literature. 


VOKES LIMITED - HENLEY PARK 
Tel: Guildford 62861 (6 lines). Telex: 13-535 Vokesacess, Guildford. Grams & Cables: Vokesacess, Guildford, Telex. 
Vokes Australia Pty. Ltd., Sydney. 


missile programme 


Represented throughout the World. 


GUILDFORD - SURREY 
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“A EROPEA 


ASTRONAUTICS 

PRESS DAY: Classified Advertisements 
must normally be received at Head Office 
by FIRST POST THURSDAY for the follow- 
ing Friday week’s issue. Last-minute addi- 
tions and deletions are accepted by telephone 
from trade advertisers up to noon. Adver- 
tisements received too late for a particular 
issue are automatically inserted in the 
succeeding one unless instructions to the 
contrary are received. 
RATES—1/- per word (minimum 12 words 12/- 
Each paragraph charged separately and name and 
address must be paid for. Semi-displayed setting 
£3-17-6 per single column inch. Centred lines 
22/6. Series discounts of 5% for 13, 10% for 26 
and 15% for 52 consecutive insertions, allowed to 
trade advertisers 
TERMS—Strictly net and prepayable. Monthly 
accounts for settlement by the end of the month 
following insertion are allowed to trade adver- 
tisers if satisfactory references are provided 
REMITTANCES—Cheques and postal orders 
should be crossed and made payable to TEMPLE 
PRESS LIMITED and instructions sent addressed 
to the Manager, “The Aeroplane § and 
Astronautics,” Bowling Green Lane, London, 

1 


DEPOSIT SYSTEM—Facilities are available to 
readers to purchase advertised goods through 


CLASSIFIED 
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AIRCRAFT FOR SALE 
W. S. 


EUROPE’S LEADING AIRCRAFT BROKERS 
MAKE A STATEMENT 


A a considered policy yur ompany has never 


accepted an age xclusive 9 otherwise, for 
aeroplane or engine manufac urer whether British 
or foreign On numerous occasions in the past man 
a th world’s foremost light aircraft builders have 
8 1. even begged us. to represent them in the 
( Kingdom and handle the exclusive sale of 


their products 


W'! have always been appreciative f these offers 
ind at imes have been orely tempted to 


accep Ne rtheless w bel u po is the 
rig ne because we are ompletely inbiassed and 
free to recommend just the most suitable aircraft for 


any particular task 


—"" price will be the same! 


As our recent sales week-end at Kidlington will 


hav coma ns‘rated. we are on the happiest terms 


with all the British manufacturers (we an supply 
anything a DH Heron to Auster of 
Rollason Turbulent) ind with the distributors and 
factory representatives of the most popular American 
and European builders— Beech Cessna Omnipol 
Piaggio, Piper 
Fok example w have already sold five Piper 
Apaches, two new ones and three used ones We 
were also responsible for the sale of several Cessnas 
and two Piaggio 166s, the last one to the Earl of 


will take your present acroplane in part 
exchange Hire-purchase and insurance arranged 
W S. SHACKLETON LTD 175 Piccadilly 
e London. W.1 Phone, Hyde Park 244-9 
Cable, Shackhud, London 538-12 


OLLASONS pay full PPL course at lub of 
your choice when you contract to buy 
For details of this and of the Turbulent and rebuilt 
Tiger Moths, phone Croydon 5151, or write Rollason 
Aircraft and Engines, Ltd., Croydon Airport zzz-737 


USTER VIB. Aigiet. Gypsy Major I, 339 hr 
since new, 127 s.m.o.h Otal airframe 1,120, fitted 


economical, robust aircraft, as is, without 
£1,500. Contact Tussaud, Royal Aero Cl 


§38-x6251 
SWALLOW ow-wing monoplane stored 
e since 939 offers for quick disposa 
Birmingham Garages, Navigation St Mid 1023-4-5-¢ 
USTER Autocrat }-seater with recondit 
Cirrus Minor II engine, ¢ of A. plus respr: 
just completed, privately owned and in excellent 
dition, £1,150 Phone, Great Barford, Bedford 2 
during day 538-6 


ANTS AND SUSSEX The Airport 
Portsmouth. offer the wing aircraft for sale 
USTER AIGLET, low r engine, long of 
BN radic. night flying equipment, choice of two 
APIDE airc “ as is, and rebuilt, choice of two 


GRICULTURAL TIGER. MOTHS dusting and 


spraying equipment, iow hour engines, 12 m ynths 
Cc. of A., choice of three 
vay 19 Series 2 2 months ¢ of A. nil hour 


s. reconditioned throughout 
IRSPE D CONSUL, choice of two aircraft, suitab’« 
A" cannibaliz:tion including low hour 
cngines 
ULL details of above available from Hants and 
Sussex Aviation, Ltd The Airport, Portsmouth 
Phon Portsmouth 62087 538-8999 


USTER Autocrat, 24 years’ C.A. and 570 engine 


hours left. Murphy S-channe) radio, 2 head-sets 

mike very good condition throughout, £1.450 Box 
3 FROPLANE AND ASTRON*UTICS 

A384 care of Tur A 


NGER G-AHUI exc cedingly good 
ane witn total fying hours of 32.05 only since 
recommended to any 
2 aircraft capable of carry 

ing out a large amount of work 
IRFRAME hours, 647.35 total engine hours 
176.40. Price £1.7¢ 
PPLY Don Everall (Aviation), Ltd Municipal 
A Airport Wolverhampton 538-14 


OUR D.H. Dove Mk. 1B, full airline standard 
excellent condition. available immediately from 
£9000 Channel Airways, Southend Airport Essex 
Phone. Rochford 56460 538-16 


|R. K. DUNDAS LTD. | 


BEECHCRAFT G-35 BONANZA 


We are proud to offer two of the finest 
single-engined executive aircraft in 
the world. Both have just over 300 
hrs. since new. Both are fully equipped 
The Cessna, at £5,695, is nearly £3,000 
lower than new list price, whilst the 
Bonanza at £6,650 is nearly £5,000 
lower than new list price. Both are 
immediately available in U.K., duty 
paid and British validated C. of A. 


R. K. DUNDAS LTD., 


(Dundas House), 


59 Saint James’s St., London, S.W.1 


Phone : HYDe Park 3717 
Cables: ** Dundas, Piccy, London.” 


KIDLINGTON 3059--OX FORD 


5 popular P.166 Execu- 
tives have been bought by 
British business flyers 
during the first year that 
it has been in production 


PIAGGIO 
of GENOA 


British Representatives 

AERO-ENTERPRISES 
(Boreham Wood) Ltd. 

17 Drayton Rd., Boreham Wood Herts. ELS 2688 
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ADVERTISEMENTS 


The Aeroplane and Astronautics.”” Commission 
(minimum 2/-) on amount deposited 

BOX NUMBERS—Private advertisers desiring 
to have replies sent care of “ The Aeroplane and 
Astronautics,’ may do so on payment of 1/- to 
cover booking and postage, plus cost of four extra 
words. Box Numbers must not be used for the 
purpose of circularizing and the Proprietors do 
not undertake the distribution of such matter 
received. To avoid mistakes in forwarding Box 
Numbers should be carefully and legibly copied 
and replies sent to Box A000, care of “ The 
Aeroplane and Astronautics,” Bowling Green 
Lane, London 

THE PROPRIETORS retain the right to refuse 
or withdraw advertisements at their discretion 
and are not responsible for clerical or printers’ 
errors, although every care is taken to avoid 
mistakes 

HEAD OFFICES: Bowling Green Lane, 
London, E.C.1, England. Telephone: Terminus 
3636. Telegrams: “ Pressimus London Telex.” 
Telex: 23839 

BRANCH OFFICES: Bayliss House, Hurst 
Street, Birmingham, 5. Telephone: Midland 6616 
50 Hertford Street, Coventry Telephone 
Coventry 27414. 1 Brazennose Street, Manchester 
Telephone: Deansgate 6114-8. 12 Renfield Street, 
Glasgow. Telephone: Glasgow Central 1413. 


ETER CLIFFORD AND CO., U.K. distributors 
r 


elianca air 
ELLANCA 260, 160 hours only, fully cquipped, 
£¥.610 with validated ¢€ ol A 
ILES Gemini Cirrus Minor HAs, STR9Z air- 
frame, hou 1,498 ngne hours 346 
M! ES Hawk Major. airframe hours 2.263. engine 
nours ik, « f A. expires 25.2.61, £550 
ILES Messenger HA, airframe hours 82%, engine 
ours 32 C. of A. expires 8.4.61, £1,550 
ni Cirrus Minor Ils, airframe hous 
1.012. engine hours, port 2, sthd. 304 » 
expires 27.5.62 £1,750 
ULL detaiis of the above aircraft wiil be supplied 
on applicatio 
RESA Kirtlington, near Oxford Phone, day 
Kidlington 3455, evening Bletchington 392 


Aircraft Wanted 


CRAP iuminium and =  stainicss§ steel 
urgen ed Lowton Metals, Lid., Lowton 
St. Mary's Warrington. Leigh 1444-5 


AIRCRAFT ACCESSORIES, SPARES 
AND COMPONENTS 


ke REGIONAL AIR TRADING CO., Croydon 
Airport, 1 Rapide spares of every description 
royd B52 


R®! LASONS for Tiger Moths spares and for Gipsy 
engine overhauls and spares. Croydon 5151, 

z7z-7 48 
HILLIPS AND 


WHITE, LTD 


HE leading stockists in the U.K. for: Instruments, 
navigational equipment, electrical components and 
parts, and engine accessories Spares for de Havilland 
ps ang serics and Armstrong 
dd¢ i X. X and XV engines 


y Chee 
61 QUEEN’S GARDENS, London, W.2 Phone 
Ambassador 8651 2764. Cables, “ 
London.” 748 


RAFT, LTD The Common. Cranle'gh 
ey (Cranicigh 536), for instrument and auto- 
overhaul 772-749 
ry RAFT wheels tyres and tubes wanted 


‘ Surplus stocks, new or g00d condition, most sizes 
Particulars please. Box A382. care of Tur AEROPLANE 


AND ASTRONAUTICS 538-10 
ms RAME spares for Dakotas, Harvards, Piper 

ub Faircnilds Argus Beech raft D-1%s 
He juito, Spitfire f refly Engine spares for Pratt 
& Whitney Armstrong Siddeley Lycomink, etc., 
accessories and instruments for all types of aircraft 


C 47 Dakota operators please note, we offer a 
. limited number of genuine brand-new Bendix 
cels at & reasonable price 

J. WALTER, LTD The Drive, Horley, Surrey 
« Phone Horley 1420 and 4294 Cables 
Cubeng, Horley 538-18 


HELICOPTERS 
ELICOPTER SERVICES LTD offer their 
4 all charter services 96 Piccadilly, 
London. | Gro 5495-6 
LINK TRAINERS 
INK trainers for sale. For further narticulars please 


write Box care of THe AND 
ASiRO Si8-9 


BU SINESS OPPORTUNITIES 


ERO Engine nd m arca wanted, help deve! 
original idea manpower flight. Box A383, cere of 
THE AEROPLANE AND ASTRON 538-8 
OUR business might benefit by representation in 
London on part-time basis for contracts with 
Ministries or industry Well-known individual with 
office and necessary exper ence wou'd welcome oppor- 
tunity for discussion Write Box A3#6, care of TH 
AFROPLANE AND ASTRONAUTICS 538-x6273 


CLOTHING 
R. A. F. Oficers’ uniforms for sale, new and 
recond ned Fisher's, 86. 88 We.lington 
t., Woolwich Phone 1055 Kit also 


COMPUTOR AND SLIDE RULES 


AYS OF EALING Stockists of Aristo. Dalton, 
Jeppesen computers draughtsmen’s instruments, 
aircraft tools Quotations, mail order by return. 
8-10 Bond St Ealing, W.5 Eal 2813 539-8972 


| 
| 
| CESSNA 180 
| 4 
| 
| 
| | — 
| 
| 
| 
| | COMANCHE. | 
| | 
IGORS 0 | 
| VIGORS 
A 
| 
| 
| 


THE AEROPLANE 
and ASTRONAUTICS 


ANNOUNCING THE NEW 


AERO 45 


IDEAL FOR PRIVATE AND BUSINESS 
USERS 

The latest improved version of the world renowned 

SUPER AERO 45. now powered by 140 hp. 

Walter M 332 engines with manually contro led 

superchargers and direct fuel injection. Attractive 

twin-engined 4-seat aircraft capable of 940 miles 
range cruising at 160 m_p.h. with a fuel consump- 
tion of less than 1! gallons per hour. 

*% SAFETY Outstanding single-engined per- 
formance provided by the more 
powerful engines in conjunction 
with variable pitch, fully feather- 
ing propellers. Carburettor icing 
eliminated. 

*%& ECONOMY The finest value in the world 
today. Lowest first cost and 
lowest operating costs in its class. 

% COMFORT Delightful to fly. Quiet, well 
furnished cabin with ample 
luggage accommodation. 


Early delivery. 24-hours spare ay service and 
full maintenance backing available in the U.K. 


Sole U.K. distributor for OMNIPOL, Prague: 


Group Captain EDWARD MOLE, 
Aircraft & General Finance Corporation Ltd., 
3 Red Place, Green Street, London, W.1 
Tel.: Grosvenor 4360, Cables: EMAVIAT, London 


BRITISH UNITED AIRWAYS 


Require 
a number of Operations assist- 
ants to be based in London and 
to work on a 24 hour shift 
roster. Knowledge of the 
operating side of the aircraft 
industry would be an advantage. 
Salary according to age and 
previous experience. 

Apply in writing in first 
instance to:— 


Operations Manager, 
21 Wigmore Street, London W.1 


BRITISH UNITED AIRWAYS 


Require 
up to 20 Co-Pilots for their 
Britannia, DC6, DC4 and Bristol 
Freighter fleets. Minimum 
qualifications Commercial Pilots 
Licence, Instruments Rating, 
Class “A” performance. 
Permanent engagement. 


Apply in writing in first 
instance to:— 


Operations Manager, 
21 Wigmore Street, London W.1 


30 


CONSULTANTS 


R H. STOCKEN. F.R.Ac.S.. Eagle House, 109 
Jermyn St.. $.W.1. Whiteha:l 2777-9. zzz-743 


AN L. S. McNICOL, London School Air Naviga- 
tion. Pilot and navigator training with advigory 
service 33 Ovington Square, Knighisbridge, 5.W.3 


Ken 8221. 222-746 
R SUTTON (CONSULTANTS), LTD. 7 


HIRE AND CHARTER 


APIDES for hire or charter. A. J. Whittemore 
(Aeradio), Lid., Biggin Hill Aerodrome, mem. 
Z-O7 
ICKERS Viscounts for charter. W. S 
Litd., 175 Piccadilly, London, W.1. 538-2 


MACHINERY, TOOLS AND PLANT 


EST equipment and breakdown spares (released) 
available immediately. overhaul section now 
ciosed, Contact Ancillary Developments, Lid., Surrey 
Avenue, Camberley Phone 3443 $39-9004 


NOTICES 
Al® ‘TRANSPORT A DvISORY 


HME Air Transport Advisory Council give notice 
that they have received the undermentioned appii- 
cations to operate scheduled air services:— 


FROM EAGLE AIRWAYS, LTD., OF 40 EDGWARE 
ROAD, LONDON, W.2 


APPLICATION NO. 3548 for an All Freight service 
with DC-6A aircraft on the route London and/or 
Manchester and/or Glasgow (Prestwick) and/or 
Shannon and/or Gander and/or Keflavik and/or 
Azores-Montreal and;or Toronto and;or New York 
and/or Biston and/or Detroit and/or Chicago 
and/or Philadelphia and/or Washington and, or 
Baltimore at an initial frequency of two return 
flights weekly increasing later to one return flight 
daily for 10 years from September 1, 1960 


FROM BRITISH OVERSEAS AIRWAYS CORPORA- 
TION OF LONDON AIRPORT, HOUSLOW, 
MIDDLESEX: — 


APPLICATION NO. 3547 for an AS Freigue Service 
wth Boeing 707 Britannia, DC DC-7C. Con- 
stellation and VC-!0 aircratt, on che route London 
and/or Manchester and/or Glasgow (Prestwick) 
andor Shannon and/or Keflavik and/or Gander 
and/or Azores-Montreal and/or Toronto and/or 
Boston and/or New York and/or Detroit and/or 
Chieago and/or Philadelphia and/or Washington 
and/or Baltimore at an initial frequency of two 
return fi.ghts weekly increasing later to one return 
flight daily for 10 years from September 1, 1960 


APPLICATION NO. 197-2 for extensions of the 

the period of approval of the following Normal 

Sheduled Services for 7 years from the date shown 

London-Prestwick-Keflavik (opt tech.)-Gander 

(opt. tech. )-Bermuda- Antigua-Barbados- Trinidad 

and/or Caracas and/or Bogota, from October 1, 
1960 (Application No 197 


Inclusion of Dusseldorf as an shernative, 

furt on Reserved Routes No. 1, 2 

10, 11 and 12, from September 16, 1960 otbesions 
No. 201) 


Inclusion of Mafraq (or Amman) and Baghdad as 
additional or alternative traffic stops to Beirut or 
Jomascus on Reserved Route No. 10 and for the 
option to terminate the service at Bahrein or Kuwait, 
from October 9, 1960 (Application No. 210) 


These applications will be considered by the Council 
under the Terms of Reference issued to them by the 
Minister of Civil Aviation on July 30, 1952 Any 
representations or objections with regard to these 
applications must be made in writing stating the 
reasons and must reach the Council within 14 days 
of the date of this advertisement. addressed to the 
Secretary. Air Transport Advisory Council, 3 Dean's 
Yard, London, §.W.1, from whom further details of 
the applications may be obtained When en objection 
is made to an application by another air transport 
company on the grounds tht they are anplying to 
operate the route or part of route in question, their 
application, if not already submitted to the Council, 
should reach them within the period allowed for the 
making of representations or objections on.3 


PACKING AND SHIPPING 


AND J. PARK, LTD., 143-9 Fenchurch St.. 

e E.C.3. Phone, Mansion House 3089. Official 

packers and shippers to the aircraft industry an 
772 


RADIO AND RADAR 


PERRY ZERO reader, Type ZL1 course selectors, 
contro! panels, flight computers and indicators, 
three complete installations in_ stock A. J. Whitte- 
more (Aeradio), Ltd., Biggin Hill 
TRI2D, STR9Z, STRYX and most “British 
and American VHF R/T equipment always in 
stock A.R.B.-approved design installations into any 
type of aircraft A. J. Whittemore nae Lid. 
Biggin Hill Aerodrome, Kent 2-0730 


ADAR height-finding cabins, type 13/6. practically 
complete Offers required Box AOll, care_of 
THe A®ROPLANE AND ASTRONAUTICS zaz-718 


SITUATIONS VACANT 


F.R.AcS., A.R.B Certs... A.M.1.Mech.E etc., on 
“no pass, no fee’ terms Over 95% successes 
For details of exams and courses in a‘! branches of 
aeronautical work, aero engines, mechanical engineer- 
ing, etc.. write for 148-page handbook—free. B.1.E.T. 
(Dept. 703), 29 Wrights Lane, London, W.8 
277-740 
HIEF Storekeeper, experienced Viking. DC6, 
Britannia spares, also man with experience buying 
and stock control urgently required Apply: Supplies 
Manager, Eagle Aircraft Services. Lid. London 
Airport, Hounslow, Middx. Phone, Skyport 36!1 
538-8998 
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BRITISH 
WIRE THREAD INSERTS 


Precision 
made in Car- 
bon Steel for 
Aluminium 
and Mag- 
nesium. Also 
in Stainless 
Steel and 
Bronze. 


B.S.F. 
Metric 
B.S.P. 

A. 
Whitworth 


CROSS 


MANUFACTURING CO. (1938) LTD. 


COMBE DOWN, BATH, SOMERSET 
Phone: COMBE DOWN 2355/8 Grams: ‘CIRCLE’ BATH 


Air Traffic Control Officers 


MINISTRY OF AVIATION 


Age 23 to 35. Good education and 
recent aircrew or air traffic control 
experience essential. Salaries : while 
training £775 to £1,130 according to 
age; when fully trained approxi- 
mately £950 at age 25; £1,160 at 
age 30 or over rising to £1,480. 


Promotion prospects 


Write Civil Service Commission, 


Burlington Gardens, 
London, W.1 


for application form, quoting 5084/60. 


AERONAUTICAL 


C47 -DC3 Specialists 


1. A.N. Materials, Filaments, Voltage 
Regulators, Reverse Current Relays 

2. Main Wheeis complete, Wheel and 
Brake Spares 

3. Pumps, Starters, Generators, Tacho 
Generators, Vibrators 

4. Engine Mounts, Bolts, Bushes, Sand- 
wich Rubbers 

5. Anti-drag Rings complete, Flap 
Assemblies and Spares 

6. Hydraulic Regulators, Selectors, 
Retracting and Compensating Jacks 


84 ALEXANDRA ROAD 
H HANTS. 


Telephone FARNBOROUGH 2881/2/3 
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B O A ASSOCIATE GHANA AIRWAYS, 
e Accra, require X-licensed engineer 
endorsed electrical/ physical instruments/A3 and SEP.2 
Autopilot also X-licensed electrical 3@-volt with 
itannia experience Salary scale £1,523 to £1,775, 
tax-free quarters provided, p'us marriage and chi'dren’s 
allowances Apply application form, PM., B.O.A.C 
A.C. Stratton House, Stratton St., London, W.1 


538-4 
c= Storekeeper required with experience in 

ARB/AID import/export procedure, permanent 
Post at Stansted Airport Apply Works Manager, 


Stansted Airport, Essex 538-5 
te F I Required for flying club in Home 

Counties essential Write 
Stating experience and salary required Box A385, 


care of THE AFROPLANE AND ASTRONAUTICS 
538-x6250 
IGERIA AIRWAYS invite applications for the 
post of general manager 
experienced commercial and administrative 
background with a knewledge of accounts is an 
essential qualification A& strong personality with 
wide vision and a sympathetic approach to the 
problems and aims of Nigeria is important, together 
carry out Board policy neluding the 
training of suitable Nigerians to attain the h gher posts 
in the company Proof of initiative, drive, and ability 
to lead and control a large staff will be required 
Airline or transport experience an advantage 
HE position will carry a good salary Free fully- 
furn shed quarters provided and various allow- 
ances Free medical attention Contributory Pension 
Scheme. Low income tax 
successful applicant will reside at Ikeja, Lagos, 
and home leave is at the rate of one-fifth of the 
time spent_in Nigeria: a tour will normally be 10 
Free passages to and from Nigeria 
AFPLICATIONS, with full details of education and 
€ ce to be sent to The Deputy Secretary, 
_(Niger a), Lid., 32 New Bond St., London 
arrive not later than June 28. 1960 All 
applications will be treated in strict confidence 


§38-3 

VACANC IES will arise in the immediate future for 
Pa acro cng.nes—fitters, airframe, instrument, 
tems ind radio mechanics Applications are 
invited from all ex-R or R.N. personnel with 
recent experience in these categories on Service air- 
craf Apply Personnel Manager. Western Airways 
Ltd The Airport Weston-super-Mare 539-9005 


ICENSED engineer, Viking, m nimum “A,” re- 
= quireJ at Eimdon Airport immediately Apply 
Secs Everall (Aviation), | Wolverhampton Airport 

Olverhampton, or Phone Fordhouses 2191 
538-15 
NGINEERS holding A and C licence on Dakota 
and Viking aircraft required Also licensed and 
inlicensed radio engineers and X-licensed = elec 


tricians Apply Channel Airways. Southe 
Phone, Rochford 56464 


LYING instructor required for temporary full time 
post for eight weeks from late July x A387 
care of THE AEROPLANE AND ASTRONAUITCS 2 
539-9006 

At ICENSED radio engineer required from July 14 
for 8-week period in Bermuda is is not a 
permanent Position Persons with qualifications 
Stated should communicate with Chief Engineer I agle 
Aircraft Services, Ltd., London Airport, Houns'ow 
Middx 


540-9003 
SITUATIONS WANTED 


IGHLY experienced captain available 
engagements from early July 11,000 
command. world-wide routes. British 


freelance 
hours in 
and German 
. Bristol 140 
ex \.-delegated instrument-rating examiner Boy 
A371, care of THE AEROPLANE AND ASTRONAUTICS 
538-x5830 


TUITION 


INK instruction to instrument rating standard, 
D4 availab’e at 25s. per hour at Biggin Hill. 
Green Line 705 from Victoria or Bromiley South 
Maitiand Air Charters, Lid Phone, Biggin Hill 277 
z7z-735 

EARN to fly, £32. instructors’ licences and instru- 
ment flying for £4 per hour: night flying £5 per 
hour, approved M. of PP course: residence 
6 weekly Specialized course for Commercial 
Pilot's Licence Wiltshire School of Flying. Ltd 
Thruxton Aerodrome (Andover Junction, | hr. 15 min 
from Waterloo), Hants 277-742 


ENHAM LINK TRAINING CENTRE, €1 sever- 
day week Denham 2161 and 3171 v77-74N 


VIGATION, LTD.. provides full-time or postal 
tuition or a combination of these methods for 
Mo.A pilot-navigator licences Classroom  instruc- 
tion can be provided for A.R.B. General, certain 
specific types and performance schedule examinations 
Link Training Dept. at Monarch 1364 For details 
apply Avigation, Ltd 40 Central Chambers, Ealing 
Broadway, London, W.5 Phone, Ealing 8949 


272-0719 

NDIVIDUAL coaching as proved under our methods 
the key to success | profersional p.lot 
navigator qualifications Ministry-approved COM/IR 
PPL Refreshers: type ratings; performance Link 

R/T, flying Home-study orrespondence) excellent 


alternative. Officially aopointed Forces courses s heme 
London School Air Navigation, 33 Ovington Square 
Knightsbridge. S.W.3 Ken 8221 777-745 


IR JOHN CASS COLLEGE, City of London 
Department of Nevigation, Jewry St Aldgate 
E.C.3 
NSTRUCTION and preparation for pilots’ and 
nivievtors’ licences 
OMMERCIAL pilot. fee £8 5s.; airline transport 
nilor 6 45s flight navigator, £20 Ss 
facial call or phone (Royal 8321) for prospectus. 


XETER AIRPORT, LTD AND PLYMOUTH 
E AIRPORT 1TD offer the least exnensive and 
most comprehensive flying training available todry 
Contract rates from £2 7s. 6d. per hour, Auster 
Tiger, £3 12s. 6d Chipmunk. £5 5s Messenger 
£4 18s. 6d Twin Conversion, £6 12s.: P.P.L. courses 
from £108 15Ss.; C.P.L. from €605: Instructor's course 


from £72 10s Special attention to individual require- 
ments Full air traffic control, radio aid, VHF DF 
and 24-hr. met. service Grass or runways - Local 
accommod*tiocn from_ £3 10s airport £5 s. 6d 


te or t 7433 Airport 
Exeter Airport, Ltd., Exeter 6 433. Plymouth o 
Ltd.. Crownhill, Plymouth 72752 zzz-7 50 


BLACKBURN AIRCRAFT LIMITED 


FLIGHT TEST DEVELOPMENT STAFF 


Due to the long term development programme for the N.A.39 and 
subsequent aircraft we urgently require men at all grades to fill the 
following posts : 


FLIGHT OBSERVERS—Must have an engineering and/or a Service 
background and be prepared to fly. 


FLIGHT TEST ENGINEERS —Responsible for controlling the full 


development programme of a particular aircraft. 


INSTRUMENTATION ENGINEERS Service experience in this field 


or an electrical background would be necessary. 


All these posts entail working directly with flying aircraft and carry 
excellent opportunities for promotion for men with ability and initiative. 


Please write giving a brief resume of your experience, etc., to the 
Technical Staff Manager, 
Blackburn Aircraft Limited, 
BROUGH, Yorkshire 


THE AEROPLANE 
and ASTRONAUTICS 


NEW BALL & ROLLER BEARINGS 


Over 5,000,000 in stock AIRWORK SERVICES TRAINING 
in more than 5,000 types 


SCHOOL OF AVI 
LAUDE RYE BEARINGS 
RD., LONDON, S.W.6 SCHOOL OF ENGINEERING 


Phone: RENOWN 6174 (EXT. 24) TELEX 23453 | 


Ministry of Aviation 
Approved courses for Private and Com- 
mercial Licences and Instrument Rating. 

Aircraft Engineers Licence courses. 


PERFECT Residential and Recreational facilities. 
PRECISION Prospectus from 
| / AIRCRAFT Airwork Services Limited, 
FR SPRING WASHERS Airwork House, 


35 Piccadilly, London, W.1, 
TO B.S. SPECIFICATION 2 SP.47 ent Pat Aerodrome, 


CROSS MFG. CO. (1938) LTD 


COMBE DOWN, BATH. Tel.: Combe Down 2355/8 


COMMONWEALTH OF AUSTRALIA 


DEPARTMENT OF SUPPLY 


CHIEF STRESSMAN 


Applications are invited from qualified and experienced Engineers for a permanent position of Chief 
Stressman at the Government Aircraft Factories in Melbourne, Australia, engaged in the design, develop- 
ment and manufacture of Target Aircraft, Guided Weapons and modifications to Manned Military Aircraft, 
POSITION AND SALARY: SENIOR ENGINEER—£2,135-£2,330 (Aust.) 


DUTIES: Control of a group of engineers responsible for the design stress analysis of Target Aircraft 
and Guided Weapons together with the stress analysis of major modifications to Manned Military 
Aircraft 


QUALIFICATIONS: Degree or equivalent qualifications conferring exemption from the graduateship 
examinations of an appropriate Chartered Institute. Extensive experience in design stress analysis of 
Aircraft and Guided Weapons. Applicants should indicate supervisory experience. 

CONDITIONS OF APPOINTMENT: This position offers permanent appointment to the Commonwealth 
Public Service and the successful anplicant will be required to contribute to the Commonwealth Super- 
annuation Fund on confirmation of appointment. Under snecified conditions first-class air/sea transport 
for the appointee and dependants (wife and dependent children) will be provided by the Commonwealth. 

Alternatively consideration mav be given to a three (3) or five (5) year contract of emoloyment in Australia 
if desired by the successful candidate. In this case the Commonwealth will bear the cost of return 
fares, together with the cost of removing the successful applicant's furniture and effects up to a maxi- 
mum cost of £500 (Aust.); £250 each way 

APPLICATIONS: Forms obtainable from Senior Representative (AV.64/2), Department of Supply» 
Australia House, Strand, London, W.C.2, with whom completed applications should be ed 
by Iith July, 1960. 
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and ASTRONAUTICS 
RAIN to be professional pilot Fees from £985, HE AEROPLANE” PICTORIAL REVIEW 
payable mstaiments Vacancies September (No. 3). Compiled by the staff of R 
Air Schools, Elstree Aerodrome, Herts AEROPLANE AND ASTRONAUTICS This is the third B & 
539-9001 annual miscellany of illustrations to appear in TH! Swanborough, of THE AEROPLANE AND . 


has been written for intelligent boys between the ages 


OL THE ND-ON-SEA MUNICIPAL FLYING AEROPLANE AND ASTRONAUTICS and covers high 3 
SCI OL Commercial and pilots’ training. lights of aviation for the ended autumn. 
night Giyine every night; Austers and Chipmunks from 1958. Over 250 illustrations, 128 pages, 10s. 6d. net stentif aids and missiles. Other, titles in this ser.cs 
£3 1%s No entrance fee or subscription Municipal od. by Dost are Motorcars,” Locomotives and “Ships and 
Airport Southend-on-Sea, Essex hone, Rochford vers Limited. Bowling Green Shipbuilding.” lustrated, 112 pages, 10s. 6d. net 
6204 38-74 . , - from booksellers, or Ils. 5d. by post from the pub- 


lishers, Temple Press Limited, Bowling Green Lane 

TS Air Schools Organization offers you the bene- London, E.C.1! we 
fite of 22 years’ experience as specialists in flying 

training and can now accept a limited number of new 


stujents for private or commerqgel licence courses at AMERA IN THE SKY.” by Charles Sims 
The London School of Flying, Ltd.. The Acrodrome with a preface by Air Chief Marshal Sir James 
Elstree, Herts (Elstree 40°90), or The Midland School Robb For more than ¥ years Charlies Sims, chiet 
of Flying, Lid Derby Airport, Burnaston, Derby photographer of THE AND ASTRONAUTICS 
(Etwall 323) §39-9002 and one of Britain's best-known acrial photographers 


M has watched the amazing growth of British aviation 

TENDERS AEROPLANES from a ring-side seat In this book he recalls with 

pen and camera, enlivened with anecdote, some of his 

HE DIRECTOR GENERAL. INDIA STORE : - of those eventful Illustrated 


many memories days 
DEPARTMENT, GOVERNMENT BUILDING. FOURTH 218 pages, 25s. net from bookscilers, or 268. 6d. by 
post from the publishers Temple Press Limited 
BROMYARD AVENUE. ACTON, LONDON. W.3, AND AERO - Bowling Green Lane, London, E.C.1 zzz 
INVITES TENDERS FOR THE SUPPLY OF EDITION 
TENDER REF. NO. 21007 AND RINCIPLES OF HELICOPTER ENGINEFRING 
22008 /60/ BMB/ HAL by Jacob Shapiro. This comprehensive review of 
of present knowledge in the field Illustrated, 448 
VARIOUS SIZES TO BS. AIRCRAFT SPECIFICA- - ‘ sages, SSs. net from booksellers. or 56s. 9d. by post 
TION L. 72 Reprinted from THe AEROPLANE, this new from the publishers, Temple Press Limited, Bowling 
iti Green Lane, London, E.C.1 zzz 
itio: 
The tender forms with § hedule | and Specifications edition po Aeroplanes and Aero-engines 
which are returnable on May 1960, may be contains 24 cutaway drawings of a variety _ AEROPLANE” PICTORIAL REVIEW 
obtained from the above office (€ wdination Branch) é 
ee Payment of @ te of 10s "0-0 poe ae Mo rd of current British civil and military aircraft, (No. 4) Compiled by the staff of Ti 
each tender S$38-11 gas-turbine aero-engines and rocket motors. AEROPLANE AND ASTRONAUTICS. In this fourth anaual 
miscellany of the most interesting photographs to 
have appeared in the ouges of ArROPLANE there 
CLUB NOTICES, ETC. Contents Bristol Type 175 Britannia are over 230 photographs grouped for case of 
, < reference, in 12 sections. New features are a Faron 
¥ pw Airliner : Vickers Viscount 701 Airliner borough Display section and an index providing a \ 
rates. Route 705, one hour from Victoria 538-0694 Type 171 Mk 4 Sycamore Canadair or by poms 14s. 7d. from ihe pabtehers cam Press 
‘4 = Ss Limited owling Green anc ondon 772 
BOOKS AND PUBLICATIONS F-86E Sabre 2: Fairey Firefly T. Mk. 7 
Handley P: .P.R3 
HE EXPLORATION OF SPACE (First Cheap ley Page H.P.R.3 Herald : Hunting 
Edition), by Arthur C. Clarke. Provides answers Percival Jet Provost : Scottish Aviation 
to the many questions the intelligent layman asks w . § 
about the science of “ astronautics.”” Over 375,000 T = Pioneer a Short Seamew A.S. Mk. 1 
copies sold in all editions illustrated 212 pages Short S.A.4 Sperrin Medium Bomber 
trom booksellers, or by post from 
the publishers, Temple Press Limited, Bowling Green Westland Whirlwind Helicopter Arm- STEEL SHELVING 
Lane, London, E.C.1 70 strong Siddeley Sapphire A.S.Sa.6 Turbojet 6" high, 34” wide, 12” deep. 
Armstrong Siddeley Snarler Rocket Engine 6 shelves as illustrated. 
Armstrong = Siddeley Viper Turbojet £3. 
de Havilland Super Sprite D.Spr.4 : Napier IMMEDIATE 1 DELIVERY 
Eland N.EL1 : Napier Oryx N.Or.1 % Each Shelf will hold 
Series 10 Orenda Turbojet ¢ Bristol over 3 cwt. 
Olympus B.O1.1 Turbojet : Napier Nomad % Shelves adjustable 
Rolls-Royce Avon R.A.21  Turbojet every 2 ins. 
Auster B.8 Agricola : Edgar Percival E.P.9 * —_ enamelled dark 
sreen. 
2) in. x 9 in. Lapped card covers % Other sizes made to 
From Booksellers 5s. net or by post order 
from the Publishers 5s. 7d. SEND FOR LIST. 
ROCHDALE 
BUTORS IN GREAT BRITAIN ARE TEMPLE PRESS LIMITED METAL 
AIRWORK SERVICES Bowling Green Lane, London, E.C.1 PRODUCTS 
Works 
35 PICCADILLY W.1I. REG 8494 


Tel. Rochdale 40070/40078 
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soon will serve on the routes of B.O.A.C. 


On June 6th, British Overseas Airways Corpor- 
ation will begin flying a non-stop service to New 
York with new 707 Intercontinental jetliners. 
BOAC’S luxurious new Intercontinentals are 
the fastest, longest range jetliners in the world. 
A distinguished product of transatlantic team- 
work, they are built by Boeing and powered by 


BRITISH OVERSEAS AIRWAYS CORPORATION world-famous Rolls-Royce Conway engines. 


Intercontinentals will bring the advantages of un- 
pres edented speed and comfort and non-stop 
travel over BOAC’S longest routes, Passengers 
will find the flight a restful, relaxing, yet exhila- 
rating experience. And throughout the trip, 
they will enjoy the superlative service that 
makes a flight with Boac a truly memorable 


experience, 


BOEING FO? 


New 707 Intercontinental 
New Intercontinental 
f . & 
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Istanbul is a divided city, split into two by the un- 
predictable waters of the Bosphorus. On the western 
shore lies Yesilkoy airport, important fuelling point 
for international airlines. On the other side, at 
Beykoz, is the Shell installation from which aviation 
fuel has constantly to be fed across the Straits 
by barge. 

Just an ordinary ferrying operation? Far from 
it. The Bosphorus is no ordinary waterway. Into 
it flows escape water from the Black Sea, swollen 
by torrents from the mighty rivers Danube, Don, 
Dniester and Dnieper. It is seldom calm and in 
places the current reaches 6 knots, Beneath steep, 
craggy banks the water swirls, at times being 


whipped into fury by the ‘* Lodos 


99 


wind which 
troubles even the largest ocean-going vessels and 
makes tying up to the jetties with a cargo of 


inflammable spirit a precarious job. 
There are other hazards. Dense fog in spring 


Bridge across the Bosphorus 
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and autumn can bring shipping to a halt, and in 
winter icefloes can make navigation a nightmare. 
The Bosphorus, too, is a vital waterway and is often 
18,000-ton tankers; heavy 
men-of-war; the ubiquitous caiques and fishing 


thronged with traffic 


boats. Through them all, as normal routine, the 
Shell barge threads its way to and fro every day, 
carrying the supplies which are life-blood to the 
international airline operators. 

An ordinary ferrying operation? The Shell crews 
make it appear so. Airfields need regular supplies 
of aviation products and, come what may, Shell 
will get them there somehow. 


you can be sure of Shell 
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